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ABSTRACTABSTRACT

Weight, volume,volume, and physical properties of trees 1 to and physical properties of trees 1 to 2020
inches inches d.b.h.d.b.h.  were determined for red maple, sweetgum, sycamore, were determined for red maple, sweetgum, sycamore,
yellow-poplar, elm, hickory,yellow-poplar, elm, hickory, chestnut oak, scarlet oak, southernchestnut oak, scarlet oak, southern
red oak,red oak, and white oak in the Piedmont of the Southeastern Unitedand white oak in the Piedmont of the Southeastern United
States.States. H total of 772 trees were destructively sampled at  total of 772 trees were destructively sampled at 1616
locations from Viryinia to Alabama. Hard hardwoods, softlocations from Viryinia to Alabama. Hard hardwoods, soft
hardwoods, and individual species equations are presented forhardwoods, and individual species equations are presented for
predicting green and dry weight and green volume of the total treepredicting green and dry weight and green volume of the total tree
above stump and its components by using above stump and its components by using d.b.h.d.b.h.  and total height, and total height,
d.h.h.d.h.h. and height to a 4-inch top, and height to a 4-inch top, d.b.h. and saw-log merchantabled.b.h. and saw-log merchantable
height,height, and and d.b.h.d.b.h. alone. alone. Average specific gravity, moistureAverage specific gravity, moisture
content,content, and weight per cubic foot of wood, bark, and wood andand weight per cubic foot of wood, bark, and wood and
hark combined are presented for each species by tree size classhark combined are presented for each species by tree size class
and component.and component. Bark percentage is also presented for each speciesBark percentage is also presented for each species
by tree size class and component.by tree size class and component.

Keywords: Biomass, equations, specific gravity, Keywords: Biomass, equations, specific gravity, misturemisture content, content,
bark percentage,bark percentage, weight per cubic foot.weight per cubic foot.

Piedmont hardwood forests can contribute Piedmont hardwood forests can contribute siynificantlysiynificantly  to supplies of solid to supplies of solid
wood, fiber, and eneryy wood through improved utilization and forest management.wood, fiber, and eneryy wood through improved utilization and forest management.
Few data, however,Few data, however, exist on the exist on the \/eight,\/eight,  volume, volume, and physical properties of theand physical properties of the
total tree and its components for hardwood species of this region.total tree and its components for hardwood species of this region.

To meet this need, a southwide study was initiated by the North Carolina StateTo meet this need, a southwide study was initiated by the North Carolina State
Hardwood Research Cooperative and the USDA Forest Service. The primary objectivesHardwood Research Cooperative and the USDA Forest Service. The primary objectives
of this study were to determine the amount and distribution of biomass in even-agedof this study were to determine the amount and distribution of biomass in even-aged
fully stocked natural stands and to develop equations for estimating the weight andfully stocked natural stands and to develop equations for estimating the weight and
volume of forest stands, individual trees, and tree components.volume of forest stands, individual trees, and tree components. Secondary objectivesSecondary objectives
were to determine the specific gravity, moisture content, and energy potential ofwere to determine the specific gravity, moisture content, and energy potential of
southern hardwoods,southern hardwoods, and to quantify the distribution of nutrients (N, P, K, Ca, andand to quantify the distribution of nutrients (N, P, K, Ca, and
Fig)Fig) in individual trees and soils. in individual trees and soils.

This is part of a southwThis is part of a southw ide study conducted in three geographic regions--theide study conducted in three geographic regions--the
Gulf and Atlantic Coastal PlaGulf and Atlantic Coastal Pla ins, Piedmont, and mid-South. The data collected in theins, Piedmont, and mid-South. The data collected in the
Gulf and Atlantic Coastal PlaGulf and Atlantic Coastal Pla ins have been reported in earlier publications (Clarkins have been reported in earlier publications (Clark
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2nd others 1983, 1985; Frederick and others 1983; Cower  and others 1983; tlessina and
-)thers 1983). Ilid-South  data will be presented in later publications.

This Paper presents tree physical properties and green weight, dry weight and
yreen  cubic-volucqe  prediction equations for total tree and tree components of 10
species-- red maple (Acer rubrunl L.),v-- - - - sweetgum (Lividambar  styraciflua L.), sycamore
(Platanus occidentalis L.x yellow-poplar (Liriode~~~~fer~, elm species_-
(U1~us_sl;p~,-~~~k~ry_species  (Carya_ spp.) ?I&&syr%ctoakTQuercus  prinus L.), scarlet
ox-[g. coccinea fiuenchh.), southern red oak (Q. falcata-@<FxT),  and white oak
(Q. arbaL.r-sampled  in the Piedmont. These s;eciFs-a%&nt for 75 percent of the- -.-c%merclal hardwood volume in the Piedmont regions.

Wood and bark specific gravity, rmisture content, bark content, and green
tieiyht per cubic foot are presented for the total tree and its components by species
and tree size classes. Equations are given for estimating the weight and volume of
wood, bark, and foliage, wood and bark and wood only in the total tree, total stem,
and the saw-log component of the stem. Ratio equations are also included for
estimating total stern and saw-log stem weight or volume to any specified top
diameter outside bark (d.o.b.).

Procedure

Field

Sixteen l/lo-acre circular biomass plots were sampled in mixed, even-aged
hardwood stands on the Piedmont (fig. 1). Four age classes (10, 20, 40, and 60
years) were sampled on two site types:

Bottom land. Flood plain areas of major drainage systems andFlood plain areas of major drainage systems and
adjacent stream  margins, predominantly sandy loam to silt loam
surface soils.

Upland (slopes and ridges). Land occupying the large upland
interstream  divides, predominantly clay to sandy clay loam
surface soils.

Age and site curnbinations were wplicated twice. Plots for all ages and site
types riere randomly located brithin representative fully stocked stands. Tree data
collected on all plots except the lo-year-old plots biere used to develop the spe-
cies equations and properties data reported here. In addition to the fixed-area
plots a stratified random sample of three trees per Z-inch class from 6- to ZO-inches
diameter at breast height (d.b.h.) was sampled at six locations to obtain an even
distribution of trees across d.b.h. classes for commercially important species.
Figure 1 shows the location of the fixed area and stratified random sample plots.

Data for above-stump total tree and tree component weights and volumes were
collected for trees 1 inch d.b.h. and larger. All trees > 5.0 inches d.b.h. on the
l/lo-acre plots were sampled. At the center of each plot-a concentric l/50-acre
subplot was located on which all trees 1.0 to 4.9 inches d.b.h. were sampled.

Means and ranges  in age and tree dimensions measured are shown in table 1 for
each species and species group sampled. Stump height averaged 0.2 feet for trees 1.0
to 4.9 inches d.b.h., 0.5 feet for trees 5.Q to 10.9 inches d.b.h., and 0.7 feet for
trees > 11.0 inches d.b.h. Girard form class of the sawtimber-size trees (> 11.0
inches-d.b.h.) ranged from 66 to 86 and averayed 75 for the soft hardwoods,-and
ranged from 65 to 91 and averaged 78 for the hard hardwoods.
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--Location of plots where trees were

sampled on bottom-land sites (81, ridge and upland

i

sites (RI, and supplemental  (S) locat ions.

Each tree was felled and measured for d.o.b.Each tree was felled and measured for d.o.b. at 4-foot intervals up the stem.at 4-foot intervals up the stem.
Total height,Total height, and height to the saw-log top, and height to the saw-log top, 9-,9-, 4-, and Z-inch d.o.b., and base of 4-, and Z-inch d.o.b., and base of
full live full live crodncrodn   krerekrere  also recorded. also recorded. Cross-sectional disks of wood and bark wereCross-sectional disks of wood and bark were
rerllovedrerlloved  from the stem and branches of sample trees for laboratory determination of from the stem and branches of sample trees for laboratory determination of
specific yravity, moisture content, bark percentaye, energy value, and nutrientspecific yravity, moisture content, bark percentaye, energy value, and nutrient
concentration.concentration. In all trees In all trees >> 5.0 inches d.b.h, except sawtimber-quality trees 5.0 inches d.b.h, except sawtimber-quality trees
(tr?es(tr?es   >> 11.0 inches d.b,h. 11.0 inches d.b,h. with a minimum of one with a minimum of one 16-foot16-foot  grade 3 log), disks were grade 3 log), disks were
cut at cut at TheThe butt,  butt, d.b.h.,d.b.h., and quarter-points to the 4-inch and quarter-points to the 4-inch d.o.b.d.o.b.  top and at the top and at the
Z-inch top.Z-inch top. In sawtimber trees, disks were removed at the butt, at each saw-logIn sawtimber trees, disks were removed at the butt, at each saw-log
bucking point,bucking point, and at the stem location where d.o.b.and at the stem location where d.o.b. measured 9, 4, and 2 inches.measured 9, 4, and 2 inches.
For trees less than 5.0 inches d.b.h.,For trees less than 5.0 inches d.b.h., three disks per stem were taken--at stumpthree disks per stem were taken--at stump
height and at 25 and 75 percent of total stem height.height and at 25 and 75 percent of total stem height.

The branches of each tree were cut from the stem and weighed in four sizeThe branches of each tree were cut from the stem and weighed in four size
categories:categories: extra large extra large (>(> 4.0 inches d.o.b.), large (2.0 to 3.9 inches  4.0 inches d.o.b.), large (2.0 to 3.9 inches d.o.b.),d.o.b.),
medium (0.6 to 1.9 inches medium (0.6 to 1.9 inches a.o.b.),a.o.b.), and small and small (<(< 0.5 inches d.o.b.). Three 0.5 inches d.o.b.). Three
cross-sectional disks were cut from randomly cross-sectional disks were cut from randomly s.lecteds.lected  branches in each size branches in each size
category for analysis in the laboratory.category for analysis in the laboratory. Sample branches were randomly selectedSample branches were randomly selected
and weighed with and without foliage to estimate foliage weight.and weighed with and without foliage to estimate foliage weight. A subsample ofA subsample of
the foliaye was taken to determine foliage moisture content.the foliaye was taken to determine foliage moisture content.

The stem of each tree was weighed by components (saw logs, pulpwood, andThe stem of each tree was weighed by components (saw logs, pulpwood, and
topwood)topwood)  and the branches of each tree were weighted by size category. and the branches of each tree were weighted by size category.



Laborator

Specific gravity was computed on green volume and ovcndry weight. lloisture
content was computed on ovendry  weight after samples were dried to a constant
weight at 215 OF. Percentage of bark was determined from disks and based on the
green weight of sample disks. Iloisture  content, specific gravity, and percentage
of bark in stem, branches, and total tree were calculated by weighting disk values
in proportion to the volume of the component they represented. Weighted values for
moisture content were used to convert component green weights to ovendry  weiyht.

By using species diameter inside bark (d.i.b.) prediction equations developed
from d.o.b. and d.i.b. stem disk measurements and the d.o.b. and height
measurements taken at 4-foot intervals up the stem of each tree, the volume of wood
in the stem to the saw-log, g-inch, 4-inch, 3-inch, Z-inch, and tip were calculated
using Smalian's formula. Green weiyht per cubic foot of stem bark and branch wood
and bark were calculated from weighted values for specific gravity and moisture
content with the equation:

Green weight per cubic foot = [l + %I l (W . 03 (1)

where :where : MC = weighted moisture content in percent

SG = weighted specific yravity

c = 62.4 pounds (weight of water per cubic foot)

Cubic-foot volume of stem bark and branch wood and bark were computed by
dividing green component weight by its green weight per cubic foot. Cubic-foot
volume of stem wood and bark combined was computed by adding the volume of bark to
the volume of wood.

Analysis

Regression equations were developed to predict green and dry weight of wood,
bark, and foliage and green volume of wood and bark in the total tree above stump,
.stem from butt to tip, and saw-log stem. Independent variables were: diameter at
breast height (D), total height (Th), saw-log merchantable height (Mh), and height
to a 4-inch d.o.b. top (ti4).

A logarithmic transformation (base 10) was used to obtain a relatively
homoyeneous variance, which is assumed in reyression analysis. Two equations were
developed for the d.b.h., d.b.h. and total height,. and d.b.h. and height to 4-inch
top--one for trees < 11.0 inches d.b.h. and one for trees > 11.0 inches d.b.h.
The ll-inch point was not the optimum point to shift from ne equation to the
other for all species or tree components, but it was the most desirable from a
practical standpoint. Hardwood trees < 11 inches in diameter are classified as
sapling or poletimber, and trees > 11 inches are classified as sawtimber. The
procedure outlined in Draper and -Smith (1981) for fitting two linear equations
with a known point of intersection was used to develop the following equations:

log y, = atblog X+E (2)

log y, = a + b log (ll*H)  + c log (D*/ll*) + E (3)

where: y* = predicted component weight or volume for trees

< 11.0 inches d.b.h.

4
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Y, = predicted component weight or or volmevolme for trees for trees

> 11.0 inches d.h.h.-

X = D2, D*Th, or DzH4

H = Th or t-14

D = d.h.h.

E = experimental error

a,b,c = regression coefficients

The followiny model was used for developing regression equations based on
d.b.h. and saw-log merchantable height:

log  Y = a t b log X, + C  C lng X2 + E (4)

where: Y = predicted component weight or volume

Xl
=  0202

X2 = Ilh

E = experimental error

a,b,c = regression coefficients

When loyarithmic estimates are converted back to oriyinal units, they are
biased downward because the antilogarithm of an estimated mean gives the geometric
rather then the arithmetic mean (Cunia 1964). To adjust for this bias, a
correction factor was computed and applied to each model by using Baskerville's
(1972) procedure. The final equations, including correction factors, were:

Y = 10 a t b log a t b log CD*)CD*)   ++ C  C loglog  (Mh)(Mh)  ++  (Szy(Szy  xx  log,log,  10)/210)/2. (5)

Y,= 10 a a ++ b log  b log (D2H)(D2H)  ++  (S2,,(S2,,   yy log,  log, lo)/2lo)/2.. (6)(6)

ys = 10 a + b log (112H) + c log (D2/l12)(D2/l12)  +  + (S2yex(S2yex  log,  log, lo)/2lo)/2 (7)

Y = a ’ (D*)b   (Mh)c(Mh)c

Y,Y, =  = a' (D2H)b

Y, = a' (D*)b(H)'

where: a' =  108108  ++  (S2y,x(S2y,x  log,  log, 1O)/21O)/2

a"a"  ==  a'a'  (112)b(112)b   -- C

S2Y.X = error mean square from regress ion and

Equations (5), (6), and (7) can be simplified to:

lysis

(8)

(9)

(10)



Comparison of average deviations (actual minus predicted) by d.b.h. classes andComparison of average deviations (actual minus predicted) by d.b.h. classes and
the sums of the squared deviations for the single log-log equation and segmentedthe sums of the squared deviations for the single log-log equation and segmented
log-log equation showed that segmented log-log equations (9) and (10) gave thelog-log equation showed that segmented log-log equations (9) and (10) gave the
best results for the d.b.h., d.b.h. and total height, and d.b.h. and height tobest results for the d.b.h., d.b.h. and total height, and d.b.h. and height to
4-inch top independent variable combinations (Clark and others 1984). Equations4-inch top independent variable combinations (Clark and others 1984). Equations
(9) and (10) are more complex than a single equation, but the improved accuracy(9) and (10) are more complex than a single equation, but the improved accuracy
justified their use.justified their use.

The following exponential ratio equation was used to estimate the proportionThe following exponential ratio equation was used to estimate the proportion
of predicted total-stem weight or volume to a specified top d.o.b.:of predicted total-stem weight or volume to a specified top d.o.b.:

YR
= ea  (db(db D DCC)) (11)

where: where: YRYR = ratio of stem weight or volume to top d.o.b. to= ratio of stem weight or volume to top d.o.b. to

predicted total stempredicted total stem

dd = specified stem top diameter in inches= specified stem top diameter in inches

DD = tree diameter at breast height in inches= tree diameter at breast height in inches

a,b,ca,b,c  = regression coefficients = regression coefficients

e = base of natural log = 2.71828e = base of natural log = 2.71828

The exponential ratio model shown below was developed to estimate a ratio forThe exponential ratio model shown below was developed to estimate a ratio for
expanding saw-log stem weight or volume to any d.o.b. top above the saw-log top.expanding saw-log stem weight or volume to any d.o.b. top above the saw-log top.

YR = ea [I(Mh)b(Mh)b   ((I-(((I-(   ,&,&  )*)*)')*)*)'1
where: where: YeYe  == ratio of ratio of stemstem  weight or volume to top d.o.b. to weight or volume to top d.o.b. to

(12)

saw-log stemsaw-log stem

t!ht!h  = saw-log merchantable height in feet = saw-log merchantable height in feet

dd = specified top diameter in inches = specified top diameter in inches

pp  == tree dianeter at breast height in inches tree dianeter at breast height in inches

.78.78 = constant based on average form class = constant based on average form class

a,h,ca,h,c  = regression coefficients = regression coefficients

ee = 2.71828 (base of natural log)= 2.71828 (base of natural log)

ResultsResults

Physical Properties of Sample TreesPhysical Properties of Sample Trees-_-_

The The averayeaveraye  specific gravity of wood and bark by tree component is shown in specific gravity of wood and bark by tree component is shown in
table 2 for individual species, soft hardwoods, hard hardwoods, and all treestable 2 for individual species, soft hardwoods, hard hardwoods, and all trees
combined.combined. The average total-tree wood specific gravity of the soft hardwoodThe average total-tree wood specific gravity of the soft hardwood
species was 0.493 for saplings (1.0 to 4.9 inches d.b.h.), 0.467 for poletimberspecies was 0.493 for saplings (1.0 to 4.9 inches d.b.h.), 0.467 for poletimber
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(5.0 to 10.9 inches d.b.h.), and 0.465 for sawtimber (5.0 to 10.9 inches d.b.h.), and 0.465 for sawtimber QQ 11.0 inches d.b.h.) comparedinches d.b.h.) compared
with hard hardwood species,with hard hardwood species, which averaged 0.623 for saplings, 0.608 for poletimber,which averaged 0.623 for saplings, 0.608 for poletimber,
and 0.618 for sawtimber.and 0.618 for sawtimber. Yellow-poplar had the lowest average total-tree woodYellow-poplar had the lowest average total-tree wood
specific gravity and red maple the highest for the soft hardwoods group.specific gravity and red maple the highest for the soft hardwoods group. In the
hard hardwoods group,hard hardwoods group, elm had the lowest average total-tree wood specific gravityelm had the lowest average total-tree wood specific gravity
and white oak the highest.and white oak the highest.

Specific gravity of bark was lower than that of the wood for the soft hardwoodSpecific gravity of bark was lower than that of the wood for the soft hardwood
species species except red maple and sycamore,except red maple and sycamore, and and for the hard hardwood species exceptfor the hard hardwood species except
scarlet oak and southern red oak (table 2).scarlet oak and southern red oak (table 2).

The average moisture content of wood and bark by tree component and size classThe average moisture content of wood and bark by tree component and size class
is shown in table 3 for the species and species groups sampled. Total-tree woodis shown in table 3 for the species and species groups sampled. Total-tree wood
moisture content for the soft hardwoods averaged 97 percent for saplings, 102moisture content for the soft hardwoods averaged 97 percent for saplings, 102
percent for percent for poletimber,poletimber, and 105 percent for sawtimber compared with the hardand 105 percent for sawtimber compared with the hard
hardwoods, which averaged 70 percent for saplings, 69 percent for poletimber, andhardwoods, which averaged 70 percent for saplings, 69 percent for poletimber, and
71 percent for sawtimber.71 percent for sawtimber. In the soft hardwoods group, sycamore had the highestthe soft hardwoods group, sycamore had the highest
average total-tree wood moisture content compared with red maple, which had theaverage total-tree wood moisture content compared with red maple, which had the
lowest.lowest. In the hard hardwoods group,In the hard hardwoods group, hickory had the lowest total-tree woodhickory had the lowest total-tree wood
moisture content compared with scarlet moisture content compared with scarlet oak, which had the highest.oak, which had the highest.

Total-tree average bark moisture content for the soft hardwoods was 107Total-tree average bark moisture content for the soft hardwoods was 107
percent in saplings,percent in saplings, 108 percent 108 percent in poletimber,in poletimber, and 102 percent and 102 percent in sawtimber comparedin sawtimber compared
with 102 percent for saplings, 67 percent for poletimber,with 102 percent for saplings, 67 percent for poletimber, and 65 percent for sawtimberand 65 percent for sawtimber
for the hard hardwood species (table 3).for the hard hardwood species (table 3).

Table 4 shows the average proportion of bark in the tree, based on green weightTable 4 shows the average proportion of bark in the tree, based on green weight
of wood and bark, by tree component and size class, for the species sampled. Theof wood and bark, by tree component and size class, for the species sampled. The
percentage of stem weight in bark decreased as stem percentage of stem weight in bark decreased as stem d.b.h.d.b.h. increased. Sycamore had increased. Sycamore had
a significantly lower proportion of its stem weight in bark than any of the othera significantly lower proportion of its stem weight in bark than any of the other
species.species. Yellow-poplar had the highest bark percentage of the soft hardwoods andYellow-poplar had the highest bark percentage of the soft hardwoods and
hickory and chestnut oak had the hiyhest for the hard hardwoods.hickory and chestnut oak had the hiyhest for the hard hardwoods.

The average green weight per cubic foot of wood, bark, and wood and barkThe average green weight per cubic foot of wood, bark, and wood and bark
combined, by tree component, for saplings, poletimber, and sawtimber are shown incombined, by tree component, for saplings, poletimber, and sawtimber are shown in
table 5.table 5. DecauseDecause of the soft hardwood and hard hardwood species grouping, the of the soft hardwood and hard hardwood species grouping, the
average range of species green weight for cubic foot of wood for the two groups isaverage range of species green weight for cubic foot of wood for the two groups is
similar--54similar--54  to 66 pounds for the soft hardwoods and 57 to 68 pounds for the hard to 66 pounds for the soft hardwoods and 57 to 68 pounds for the hard
hardwoods.hardwoods. This is caused by the relatively high moisture content of This is caused by the relatively high moisture content of sweetgumsweetgum and and
sycamore in the soft hardwoods group and the low moisture content of hickory in thesycamore in the soft hardwoods group and the low moisture content of hickory in the
hard hardwoods yroup.hard hardwoods yroup. The average green weight per cubic foot of wood for the softThe average green weight per cubic foot of wood for the soft
hardwood species was hardwood species was 6060 pounds for poletimber and 61 pounds for sawtimber compared pounds for poletimber and 61 pounds for sawtimber compared
with 64 pounds for poletimber and 66 pounds for sawtimber hard hardwoods.with 64 pounds for poletimber and 66 pounds for sawtimber hard hardwoods.

The average green weight of wood and bark per cubic foot of wood by treeThe average green weight of wood and bark per cubic foot of wood by tree
component for saplinys, poletimber,component for saplinys, poletimber, and sawtimber-size trees is shown in table 6.and sawtimber-size trees is shown in table 6.
The weight of wood and bark per cubic-foot volume of wood is a useful factor forThe weight of wood and bark per cubic-foot volume of wood is a useful factor for
estimating the volume of wood in a tree or its components when weight of wood andestimating the volume of wood in a tree or its components when weight of wood and
bark is known or for estimating green weiyht of wood and bark when volume of woodbark is known or for estimating green weiyht of wood and bark when volume of wood
is known.is known. The green weight of wood and bark per cubic foot of wood for the The green weight of wood and bark per cubic foot of wood for the totaltotal
tree averaged 71 pounds for poletimber and tree averaged 71 pounds for poletimber and 7070 pounds for sawtimber soft hardwoods pounds for sawtimber soft hardwoods
compared with 79 pounds for poletimber and sawtimber hard hardwoods.compared with 79 pounds for poletimber and sawtimber hard hardwoods.

The average green weight of wood and bark per cubic foot of wood was highestThe average green weight of wood and bark per cubic foot of wood was highest
for branches and decreased with increasing stem diameter (table 6).for branches and decreased with increasing stem diameter (table 6).



Prediction EquationsPrediction Equations

A series of equationsA series of equations was developed to predict total-tree and tree componentwas developed to predict total-tree and tree component
weight and volume for eachweight and volume for each species, the soft hardwood and hard hardwood groups,species, the soft hardwood and hard hardwood groups,
and all species combined.and all species combined. Equations were developed for' predicting the green andEquations were developed for' predicting the green and
dry weight of wood, bark and foliage, wood and bark combined, and wood alone in thedry weight of wood, bark and foliage, wood and bark combined, and wood alone in the
above-stump total tree.above-stump total tree. Stem equations were developed for estimating the green andStem equations were developed for estimating the green and
dry weight of wood and bark combined and wood alone for the total stem. Volumedry weight of wood and bark combined and wood alone for the total stem. Volume
equations were also developed for wood and bark combined and wood alone in theequations were also developed for wood and bark combined and wood alone in the
above-stump total tree and total stem.above-stump total tree and total stem.

Since tree height is measured to different top limits by variousSince tree height is measured to different top limits by various
organizations, equations were developed by using diameter (D) alone and inorganizations, equations were developed by using diameter (D) alone and in
combination with total height (Th), height to 4-inch top combination with total height (Th), height to 4-inch top (H4),(H4), and merchantable and merchantable
height height (flh)(flh) as independent variables. as independent variables. Equation (9) was used to estimate theEquation (9) was used to estimate the
weight and volume of the weight and volume of the iota1iota1  tree and stem for trees 1.0 to 10.9 inches d.b.h., tree and stem for trees 1.0 to 10.9 inches d.b.h.,
and equation (10) was used for trees and equation (10) was used for trees >> 11.0 inches d.b.h. when D alone, D and Th, 11.0 inches d.b.h. when D alone, D and Th,
or D and or D and H4H4 were the independent  were the independent varixbles.varixbles.

Equation (8) was used to estimate weight and volume Equation (8) was used to estimate weight and volume of.theof.the total tree and total tree and
saw-log merchantable stem for trees saw-log merchantable stem for trees >> 11.0 inches d.b.h.  11.0 inches d.b.h. &en&en D and Mh were the D and Mh were the
independent variables.independent variables. Equations bayed on D and Mh Equations bayed on D and Mh were were developed only fordeveloped only for
species sampled sufficiently in the sawtimber diameter classes.species sampled sufficiently in the sawtimber diameter classes. Equations wereEquations were
developed for the soft hardwoods,developed for the soft hardwoods, hard hardwoods, and all species, and forhard hardwoods, and all species, and for
sweetgum, sycamore, yellow-poplar,sweetgum, sycamore, yellow-poplar, scarlet oak, southern red oak, and white oak.scarlet oak, southern red oak, and white oak.

Equation (11) was used to estimate the proportion of total-stem weight orEquation (11) was used to estimate the proportion of total-stem weight or
volume in the stem to any d.o.b. top when stem weight or volume was estimated withvolume in the stem to any d.o.b. top when stem weight or volume was estimated with
D, D and Th, or D and H4 as the independent variables. Equation (12) was used toD, D and Th, or D and H4 as the independent variables. Equation (12) was used to
estimate a ratio for expanding estimated saw-log merchantable-stem weight orestimate a ratio for expanding estimated saw-log merchantable-stem weight or
volume to any d.o.b. top above the saw-log top when D and Mh were the independentvolume to any d.o.b. top above the saw-log top when D and Mh were the independent
variables.variables.

Equations that use D with Th or D with H4 fit the existing total-tree andEquations that use D with Th or D with H4 fit the existing total-tree and
total-stem weight and volume data well,total-stem weight and volume data well, based on the criteria of mean square errorbased on the criteria of mean square error
and absolute deviation of observed from predicted. Equations that use D and Mhand absolute deviation of observed from predicted. Equations that use D and Mh
fit existing saw-log merchantable-stem weight and volume data well. When averagefit existing saw-log merchantable-stem weight and volume data well. When average
tree height and stem taper are similar to those of our sample trees, the equationstree height and stem taper are similar to those of our sample trees, the equations
with D alone will result in good estimates of the tree weight and volume.with D alone will result in good estimates of the tree weight and volume. WhenWhen
average tree height by d.b.h. class is different from the sample trees, however,average tree height by d.b.h. class is different from the sample trees, however,
the equations that include a height variable should be applied directly or used tothe equations that include a height variable should be applied directly or used to
develop local weight-volume tables based on D alone.develop local weight-volume tables based on D alone.

Regression coefficients for estimating weight and volume are listed below, byRegression coefficients for estimating weight and volume are listed below, by
independent variable and table number:independent variable and table number:

IndependentIndependent
variablevariable WeightWeight YolumeYolume

D aloneD alone tables 7, 8tables 7, 8 tables 9, 10tables 9, 10

D and ThD and Th tables 11, 12tables 11, 12 tables 13, 14tables 13, 14

D and D and Y4Y4 tables 15, 16tables 15, 16 tables 17, 18tables 17, 18

D and MhD and Mh tables 19, 20tables 19, 20 tables 21, 22tables 21, 22



In addition to the regression coefficients,In addition to the regression coefficients, tables 7 through 22 contain thetables 7 through 22 contain the
coefficients of determination and standard error coefficients of determination and standard error (loglo)(loglo)  for each equation. for each equation.

Regression coefficients for estimating the proportion of the total-stemRegression coefficients for estimating the proportion of the total-stem
weight and volume in the stem to a specified d.o.b.weight and volume in the stem to a specified d.o.b. top are given in tables 23 andtop are given in tables 23 and
24.24. Tahle 23 contains coefficients for estimating ratios for stem green and dryTahle 23 contains coefficients for estimating ratios for stem green and dry
weight of wood and bark combined and wood weight of wood and bark combined and wood .only,.only,  and table 24 contains the and table 24 contains the
coefficients for stem volume of wood and bark combined and wood alone.coefficients for stem volume of wood and bark combined and wood alone. EquationEquation
coefficients for expanding estimated saw-log merchantable-stem weight and volumecoefficients for expanding estimated saw-log merchantable-stem weight and volume
are shown in tables 25 and 26, respectively.are shown in tables 25 and 26, respectively.

HowHow to Use Prediction Equations to Use Prediction Equations____---__-__----_-_____---__-__----_-_ ___--____--_

The followiny examples illustrate how to use the equations in tables 7The followiny examples illustrate how to use the equations in tables 7
through 26 to estimate the weiyht or volume of the total tree and its components.through 26 to estimate the weiyht or volume of the total tree and its components.

This tabulation presents the tree This tabulation presents the tree datadata  needed to estimate weight and volume needed to estimate weight and volume
when when d.b.h.d.b.h.  and  and ThTh are measured and equations (9) and (10) are used: are measured and equations (9) and (10) are used:

Example of trees Example of trees <<

DD = 10.0 inches = 10.0 inches

TtiTti =  = 7070 feet feet

Example of trees Example of trees 22

1111 = 14.0 inches = 14.0 inches

Th = Th = 9090 feet feet

11.0 inches inches d.h.h.d.h.h.

11.1) inches11.1) inches

To estimate total-stern wood and bark To estimate total-stern wood and bark greengreen  weight  weight (YSTEMWe)(YSTEMWe)  of a soft of a soft
hardwood with these dimensions,hardwood with these dimensions, the following equations would be selected fromthe following equations would be selected from
table 12 and solved as follows:table 12 and solved as follows:

Trees Trees << 11.0 inches  11.0 inches d.b.h.--used.b.h.--use  equation (9) equation (9)

YSTE~WBYSTE~WB   ==  a'a' (02Th)b

= 0.19535 (( 102) (70)) 0.95420

= 0.19535 (7000)~.95420(7000)~.95420

= 0.19535 = 0.19535 (4,666.51)(4,666.51)

YSTEMWBYSTEMWB  = = 912 pounds

Trees 1 11 inches d.b.h.--use equation (10)

YSTEMWBYSTEMWB   ==  a"a" (D2)b  (Th)C(Th)C

= 0.13963 = 0.13963 (142)1.02422(142)1.02422   (90)0.95420(90)0.95420

= 0.13963 = 0.13963 (196)'.02422(196)'.02422   (90)0.95“20(90)0.95“20

= 0.13963 (222.73) (73.24)= 0.13963 (222.73) (73.24)

Y STEMWBSTEMWB = = 2,278 pounds2,278 pounds
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The same mathematical procedure shown above would be used to solve equations (9)
or (10) for any of the tree component equations in tables 7 through 22.in tables 7 through 22.

To estimate the proportion of total-stem yreen weiyht of wood and bark in the
ste:rl of a HI-inch d.h.h. tree to a 4-inch d.o.b. top (Y,), the following soft
hardwood ratio regression coefficients would be selected from table 23 and solved
by usiny equation (11) as shown below. The same equation is used for all size
trees.

Y, = ea (d)b (;I)'

= 2.71823 c -1.73265 (4)Lz'o73 (II))  -4.28793  -4.28793 1
= 2.71828 c -1.73265 (342.86) (O.OOOOSl5) 7

Y, = L1.970

Stem weight to &inch top = (YsTEMWe) (ye)

= 912 (0.970)

Stem weight to 4-inch  top = 885 pounds

The procedure shown above can be used to estimate the proportion of total stem in
the stern to any d.o.b. top by substituting for d in equation (11).

The following tabulation shows the tree data needed to estimate weights and
volu~iles when d.b.h. and Ilh are measured and equation (8) is used.

D = 14.0 inches d.h.h. -

tlh = 2.0 loys

To us2 us2 equation (8), Idh must be in feet, thus:

ilh = 33.1 feet = (2.0 (2.0 logs) (16.3 ft/log) + (0.5 ft for stump)

To estimate the yreen weight of wood and bark in the saw-log merchantable
ste!n (YSAWWB)  of a soft hardwood tree, by using equation (8) the following
regression coefficients would be selected from table 20 and solved as follows:

YSAWWBYSAWWB  =  = a'a' (D2)b (ilh)C

= 0.67Lj95  (142)0.89328  (33J)O.85866

= 0.67595 (111.59) (20.18)

'SAWWB'SAWWB  = = 1,522 pOUndSpOUndS

The same mathematical procedure shown above would be used to solve used to solve .equation.equation  (8) (8)
for any sawtimber tree component equation in tables 1Y through 22.

10



To estiriate a ratio (Y,) for expanding estimated
green weight of wood and bark of the previous tree to
top, the followiny soft hardwood ratio equation would
and solved by using equation (12) as shown below:

YR = ea c(?,Wb (( d
'-( .780 1212F-j

r-
7

= 2.7182834.563" L(33.1)-1.33687  ((l-( J&-4))Wo*34~

=  ~~~~~~~34.56311'0.009294~~0.90527)~~~~~~~34.56311'0.009294~~0.90527)

==  2.718280.290802.718280.29080

Y, = 1.337

saw-loy merchantable-stem
weight to a 4-inch d.o.b.
be selected from table 25

Stein weight to 4-inch top = (YsAWws) (Y,)

Stern weight to 4-inch top = 2,035 pounds

The t ree components predicted by using the equations provided can be used to
calculate additional tree components. For example, to estimate the weight or
volume of the crown (branches and topwood)  subtract estimated weight of the stem
to a s$ec fied d.o.b. top from total-tree weiyht of wood and bark. The weight or
volume of hark alone can also be estimated by subtracting component weight or
volume of wood  from  wood and bark.

= 1,522 (1.337)

Similar-size trees may vary in weight and volume because of differences in
crown size, sten taper, and weight per cubic foot. Therefore, these equations
should be applied only to trees growiny  in natural, fully stocked stands with tree
dinensions and weight per cubic foot similar to the tree sampled.

11
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Table Table 11 .--Mean and .--Mean and ranyeranye  of tree aye and  of tree aye and measurements,measurements, by species and tree size by species and tree size clasr

-___________-___--__~-~___------~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _______-  _-__ __-- ____ -- _--_ - __----_  ---- _ - _ _ - _ -

TreeTree Height to Height to 4-4- Height to Height to saw-saw- D.o.b. at D.o.b. at saw-saw-
sizesize SampleSample AyeAye U.b.h.U.b.h. Total heightTotal height inch inch d.o.b.d.o.b. loglog merchantable merchantable log merchantablelog merchantable
classclass treestrees toptop toptop

(inches)(inches)
------~------~_----~---__---_----~---__--- !!?P!!?P--___--___ - - - - - - - -

AverageAverage RanyeRanye AveraqeAveraqe RangeRange AverayeAveraye RangeRange AvernqeAvernqe  RanqeRanqe AverageAverage RangeRange AverageAverage RangeRange

-___-___

l.O-  4.9 108108 18 3-40 2.8 l.O- 4.9 33 12-12-  5858 10 Z-20
5.0-10.9 203203 36 12-72 7.4 5.0-10.9 61 4%4% 96 96 3434 10-69
>ll.O 124124 52 33-83 14.8 11 .O-20.7 88 70-11570-115 6868 47-90
Xl 1 trees 435435 35 3-83 8.4 1.0-20.7 62 12-11512-115 4646 2-90

RED RED KAPLEKAPLE

l.O- 4.9 88 23 9-37 2.4 l.O- 4.9 33 15-15- 57 57 2020 20-20
5.0-10.9 1616 42 22-72 7.3 5.2-10.7 61 45-45- 74 74 3636 19-53
>ll.O 88 59 48-65 13.5 11.2-15.9 75 72-72- 80 80 5353 48-56
All treesAll trees 3232 41 9-72 7.6 1.0-15.9 58 15-15- 80 80 4040 19-56

SUEETGUHSUEETGUH

l.O-l.O- 4.9 4.9 6161 17 6-40 2.8 l.O- 4.9 34 13-13- 58 58
5.0-10.95.0-10.9 119 35 16-61 7.2 5.0-10.8 62 42-42- 96 96
>ll.O 56 49 33-83 14.6 11.1-20.7 89 71-10771-107
X11X11 trees trees 236 34 6-83 7.8 1.0-20.7 61 13-10713-107

77
3333

!"3!"3

6- 8 __ __
lo-69 __ - -
50-88 39 11-62
6-88 39 11-62

SYCAMORESYCAMORE

l.O-l.O- 4.9 4.9
5.0-10.95.0-10.9
>ll.O

ii11 t rees

lo”
15
29

10 3- 16 3.5 1.9- 4.9 44 30-30- 53 53 1313 9-16
19 12- 32 7.6 5.1- 9.4 58 48-48- 66 66 3636 16-48
44 34- 59 15.0 11.0-19.5 97 71-11571-115 7676 47-90
31 3- 59 10.9 1.9-19.5 76 30-11530-115 5656 9-90

YELLOW-POPLARYELLOW-POPLAR

l.O- 4.0
5.0-10.9
>ll .o
X11 trees

353
40
78

32 31- 33 3.5 2.7- 4.6 41 33-33- 46 46
41 15- 63 7.8 5.2-10.5 64 42-42- 85 85
61 35- 83 15.3 11.1-20.3 86 70-10770-107
50 15- 83 11.5 2.7-20.3 74 33-10733-107

---- -a
4040 17-63
6868 54-89
5555 17-89

HARD HARDWOODSHARD HARDWOODS

l.O- 4.9
5.0-10.9
>ll.U
AllAll Trees

73
165

3::

20 7- 39 2.3 l.O- 4.4 27 12-12- 53 53 88 b- 9
44 12-105 7.3 5.0-10.9 59 2%2% 90 90 3434 8-67
71 33-145 14.6 11 .O-20.9 77 52-52- 97 97 5757 34-79
45 7-145 8.4 1.0-20.9 57 12-12-  97 97 4242 6-79

ELM

l.O- 4.0 8 22 13-30 2.0 l.O- 4.8 23 13- 52
5.0-10.9 7 39 22-60 8.0 5.8-10.8 61 43-43- 77 77
>ll.O 1 42 42-42 11.2 11.2-11.2 71 71-71- 71 71
711711 t rees 16 29 13-60 5.2 1.0-11.2 43 13-13- 77 77

1212
3535

::::

12-12
12-54
52-52
12-54

NumberNumber _ _ _ inches  - - - _ _ _ _ _ _ _ ____ _ -Foot_  _ _ _  _  ________e _ - - Inches - - -

SOFT HARDWOODSSOFT HARDWOODS

_- __
__ -_
39 8-67
39 8-67

__
_-

10.0
10.0

__
8.0-14.5
8.0-14.5

__ - -
__ - -
18 17-22
18 17-22

__
__

11.1
11.1

__
9.2-14.3
9.2-14.3

__
- -
9.6
9.6

_-
8.1-14.4
8.1-14.4

__ - -
- - __
44 18-64
44 18-64

- -
__
9.8
9.8

__
__

9.0-13.0
9.0-13.0

__ __
__ __
42 17-67
42 17-67

__
- -

10.0
10.0

__
8.0-14.5
8.0-14.5

__
__
31
31

__
__

i

_- - - me

- - __ __

14-52 11.6 8.3-18.5
14-52 11.6 8.3-18.5

__ __ __
__ __ __

8- 8 10.4 10.4-10.4
8- 8 10.4 10.4-10.4

Contl nued



Table 1Table 1 .--llean.--llean  and  and ranwranw of  of treetree  ageage and  and wasl~rements,wasl~rements, hyhy species and tree size  species and tree size class--Cont.inliedclass--Cont.inlied

______I__________I____ I_-----I_----- _I_--_________I__-_i_I_--_________I__-_i __---__--- - -- -

TrwTrw Hei!]htHei!]ht  to  to U-U- HeightHeight to  to sau-sau- D.0.b.D.0.b. at  at san-

SlZf? SampleSample A9PA9P I1.h.h.I1.h.h. TotalTotal  height height lnrhlnrh   4.o.h.4.o.h. 101~101~   merchantablemerchantable log log rwrchantahlerwrchantahle

classclass treestrees to_pto_p toptop toptop~--
(inches)(inches)

AverageAverage "*riy"*riy AverageAverage RAll’JP AverageAverage RaIllJ0RaIllJ0 AvpraljeAvpralje  Kan9~Kan9~ AvPrnyeAvPrnye RanyRany AverageAverage RangeRange

l.O-  4.9
5.0-10.9
>ll.r)

ii11 Trees

44
88

:'::':

1919 ll- 25 2.2 1.5- 3.9
7777 45-105 8.2 5.2-1n.H

125125 go-145 14.A 11.5-18.5
8282 11-145 10.1 1.5-lR.S

1.n- 4.9 12 1616 7- 39 2.2 1.2- 4.1
5.0-10.9 22 4646 18- 65 6.7 5.0-10.8
>ll.O 33 8585 83- 90 13.8 12.9-14.6
KllKll trees trees 3737 4141 7- 90 5.8 1.2-14.6

5.0-10.95.0-10.9 1515 4343 29- 56 7.8 5.1-10.9
p11.0 1717 6262 33- 86 14.2 11.2-18.8
if11if11  trees trees 3232 5050 29- 86 11.2 5.1-18.8

l.O- 4.9 2 1616 12- 19 2.8 2.3- 3.2
5.0-10.9 22 2222 15- 32 6.9 5.1-10.0
p11.0 24 6363 38- 78 14.7 11.0-18.8
All treesAll trees 48 4242 12- 78 10.6 2.3-18.8

l.O-l.O-  4.9 4.9 15 2828 2n- 35 3.2 2.1- 4.4
5.0-10.95.0-10.9 56 4343 Ii?- 66 7.5 5.1-10.5
>ll.O 39 5959 42- RO 15.1 11 .?-?‘I.9
All treesAll trees 110 4444 12- RO 9.6 2-l-20.9

l.O-l.O- 4.9 4.9 181 19 3- 4rl
5.0-10.95.0-10.9 368 3939 12-105
>11.1)>11.1) 223 5959 33-145
All treesAll trees 772 3939 3-145

2.6 l.O- 4.9
5.0-10.9

11 .I)-20.9
1.0-70.9

NllmhprNllmhpr __- InSheInShe   --  --  -- _ _ _ _ _ _ _ _ _ _ ___Foot-_-em--se-  -me- _ _ _ InchesInches   --  --  --, . .

HICKORY

24 17- 36
56 45- 68
80 m- 97
hi 17- 97

CHESTNUT OAK

__
36
57
47

__ __
15-50 __
38-78 27
15-78 27

-_ -_ -_
__ -_ -_

17-41 13.3 9.0-17.8
17-41 13.3 9.0-17.8

30 12- 53
56 29- 70
62 59- 63
48 12- 70

SCARLET OAK

6 b- 6 _-
30 12-54 -_
46 45-50 25
31 6-54 25

__ _-
__ __

24-26 11.1
24-26 11.1

-_
- -

9.4-12.0
9.4-12.0

59 48- 68
66 53- 72
63 48- 72

SOUTHERN RED OAK

35 18-46 - -
48 34-57 27
42 18-57 27

__ __ - -
17-41 11.9 9.0-18.5
17-41 11.9 9.0-18.5

36 30- 43
55 41- 81
80 68- 88
67 30- 88

WHITE OAK

__
30
61
46

__ mm

8-58 __
49-70 33

E-70 33

__
me

14-46
14-46

__ -_
12.0 9.0-18.0
12.0 9.0-18.0

34 15- 45
58 47- 76
77 52- 95
61 15- 95

ALL SPECIES

9
34
57
43

10
34
63
44

9- 9 __
17-50
34-76 ;;
9-76 31

__
__

15-43
15-43

_- -_
11.4 8.3-15.6
11.4 8.3-15.6

31 12- 58
60 29- 06
83 52-115
60 12-115

2-20 __
R-69 -_

34-90 35
2-90 35

__ __
__ __

8-66 10.7
H-66 10.7

__
9.0-18.5
8.0-18.5



Table 2Table 2 .--Average specific gravity of wood, bark, and wood and bark combined,.--Average specific gravity of wood, bark, and wood and bark combined, by tree component and size class, for hardwood species in theby tree component and size class, for hardwood species in the
PiedmontPiedmont

Average and standard deviationAverage and standard deviation
Ttpm1 I c..

sizesize TotalTotal Butt toButt to
-__

(I-Inch(I-Inch to to Butt toButt to 4-inch4-inch  to to Butt toButt to
classclass

(inches)(inches)
treetree g-inchg-inch  top top 4-inch top4-inch top I-inch topI-inch top tiptip tiptip BranchesBranches

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
111.0

l.O- 4.9
5.0-10.9
>ll.O

l.O- 4.Y
5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
>ll.O-

0.492 + 0.060 __
0.467 t 0.053 __
0.465 t 0.035 0.462 2 0.039

0.394 k 0.085
0.407 +_ 0.067
0.440 + 0.073

__
__

0.440 f 0.086

0.475 t 0.054
0.458 f 0.048
0.461 f 0.034

__
__

0.458 f 0.039

0.468 f 0.032
0.463 f 0.019
0.524 t 0.037

__
--

0.536 + 0.035

0.467 f 0.036
0.499 ? 0.042
0.512 f 0.039

0.453 t 0.027
0.468 t 0.017
0.523 f 0.035

__
__

0.547 i 0.045

__
__

0.537 2 0.033

SOFT HAROWOOOSSOFT HAROWOOOS

WoodWood

____ ____
-_-_ 0.4660.466 ff 0.0550.055

0.4730.473 f:f: 0.0360.036 0.4630.463 ?? 0.0370.037

BarkBark

____ ----
---- 0.3950.395 ++ 0.0830.083

0.4540.454 ff 0.0780.078 0.4450.445 ++ 0.0820.082

Uood and BarkUood and Bark

__
__

0.4670.467 ?? 0.035 0.035

-_-_
----

0.5140.514 ?? 0.036 0.036

____
-_-_

0.5530.553 ff 0.041 0.041

__
0.4530.453 _t_t 0.0500.050
0.4590.459 ++ 0.0360.036

RED RAPLERED RAPLE

WoodWood

____
0.4620.462 ++ 0.0200.020
0.5260.526 ++ 0.0360.036

BarkBark

----
0.5110.511 ?? 0.0460.046
0.5510.551 ?? 0.0390.039

Mood and BarkMood and Bark

_-_- ----
____ 0.4660.466 ff 0.0200.020

0.5180.518 ?? 0.0330.033 0.5280.528 ?? 0.0340.034

-a

0.4700.470 22 0.0550.055
0.4780.478 ?? 0.0330.033

____
0.4270.427 tt 0.0570.057
0.4540.454 ?? 0.0650.065

____
0.4610.461 ++ 0.0470.047
0.4710.471 ff 0.0320.032

-_-_
0.4640.464 ff 0.0260.026
0.5260.526 ?? 0.0400.040

____
0.4900.490 ff 0.0320.032
0.5140.514 ff 0.0450.045

____
0.4680.468 ?? 0.0240.024
0.5240.524 ff 0.0340.034

0.4920.492 ** 0.0620.062
0.4650.465 ++ 0.0540.054
0.4640.464 ++ 0.0360.036

0.3860.386 ff 0.0960.096
0.4010.401 tt 0.0760.076
0.4450.445 ff 0.0810.081

0.4730.473 ff 0.0560.056
0.4570.457 ff 0.0490.049
0.4600.460 ++ 0.0360.036

0.4730.473 ff 0.0330.033
0.4620.462 ff 0.0200.020
0.5260.526 ff 0.0360.036

0.4850.485 %% 0.0290.029
0.5060.506 ff 0.0440.044
0.5500.550 ff 0.0390.039

0.4750.475 ++ 0.0310.031
0.4670.467 ff 0.0180.018
0.5290.529 ++ 0.0330.033

0.4930.493 ++ 0.0600.060
0.4800.480 ++ 0.0480.048
0.4750.475 22 0.0300.030

0.4270.427 ff 0.0570.057
0.4240.424 ff 0.0570.057
0.4290.429 ff 0.0680.068

0.4740.474 ff 0.0530.053
0.4620.462 ?? 0.0460.046
0.4590.459 ff 0.0330.033

0.4590.459 ii 0.0350.035
0.4730.473 ++ 0.0280.028
0.5190.519 f.f. 0.0420.042

0.4340.434 ?? 0.0620.062
0.4780.478 ++ 0.0410.041
0.4530.453 ff 0.0500.050

0.4230.423 ?? 0.0460.046
0.4740.474 ?? 0.0200.020
0.5020.502 ff 0.0350.035

ContinuedContinued



Table 2.--Average specific gravity of wood,Table 2.--Average specific gravity of wood, bark, and wood and bark combined,bark, and wood and bark combined, by tree component and size class, for hardwood species by tree component and size class, for hardwood species in thein the
Piedmont--ContinuedPiedmont--Continued

TreeTree
sizesize
classclass

TotalTotal
treetree

buttbutt to to
Y-incn topY-incn top

Average and standard Average and standard deviationdeviation
StemStem

g-inchg-inch to to autt toautt to
4-inch top4-inch top 4-inch top4-inch top

4-inch to4-inch to
tiptip

Butt toButt to
tiptip BranchesBranches

linches)linches)

SWEETGUHSWEETGUH

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

1.0- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

1.0- 4.9
5.0-10.95.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

0.4720.472 ff 0.0270.027
0.4680.468 ?:?: 0.0280.028
0.4790.479 ++ 0.0220.022

0.3380.338 ff 0.0500.050
0.3780.378 f:f: 0.0550.055
0.4410.441 ff 0.0530.053

0.4550.455 ff 0.0210.021
0.4550.455 ff 0.0270.027
0.4750.475 ff 0.0190.019

-_
__

0.476 + 0.024

--
__

0.429 ? 0.071

__
--

0.471 * 0.022

0.4230.423 ?r?r 0.0360.036 -_
0.4590.459 +_+_ 0.0200.020 __
0.4470.447 ?? 0.0250.025 0.450 f 0.030

0.4660.466 tt 0.0430.043
0.5040.504 ff 0.0280.028
0.5660.566 tt 0.0340.034

__
__

0.581 ? 0.036

0.4260.426 ff 0.0360.036
0.4630.463 %% 0.019
0.454 ? 0.023

0.450 + u.033
0.406 f 0.027
0.444 + 0.028

--
__

0.454 ? 0.029

__
--

0.439 f 0.031

WoodWood

__ __
__ 0.468 ? 0.032

0.488 ? 0.026 0.477 r 0.023

Bark

__ _a

__ 0.353 f 0.069
0.451 2 0.061 0.440 ? 0.064

Wood and Bark

mm __

__ 0.448 ?r 0.031
0.483 f 0.025 0.473 ? 0.021

SYCAMORE

Wood

__ __
__ 0.457 t 0.020

0.438 f 0.017 0.446 + 0.026

Bark

__ __
__ 0.517 ? 0.029

0.575 ! 0.048 0.576 f 0.039

Wood and Bark

__ me

__ 0.460 ? 0.019
0.444 t 0.017 0.451 ? 0.025

YELLOW-POPLAR

Wood

__ __
__ 0.404 ? 0.031

0.459 ?: 0.036 0.442 ? 0.031

__
0.468 f. 0.027
0.490 i 0.022

__
0.418 f 0.054
0.462 f 0.038

--
0.458 f 0.027
0.484 f 0.020

__
0.459 f 0.023
0.451 t 0.030

--
0.470 t 0.044
0.558 ? 0.043

--
0.460 ? 0.022
0.461 ?r 0.028

--
0.417 +- 0.033
0.467 2 0.030

0.470 + 0.029
0.466 f U.030
0.478 + 0.023

0.325 + 0.054
0.366 + 0.063
0.440 f 0.063

0.446 -' 0.026
0.454 + 0.029
0.474 ? 0.021

0.423 * 0.037
0.457 t 0.020
0.447 f 0.025

0.467 f 0.053
0.510 c_ 0.027
0.576 f 0.039

0.425 f: 0.037
0.460 + 0.019
0.452 ? 0.024

0.452 f 0.038
0.403 f 0.030
0.442 ?r 0.031

0.479 ? 0.033
0.481 f 0.025
0.490 * 0.017

0.410 f 0.051
0.422 + 0.035
0.440 f 0.034

0.457 f 0.029
0.463 f 0.024
0.477 + 0.017

0.440 f 0.054
0.468 + 0.030
0.450 f 0.027

0.460 + 0.043
0.488 2 0.043
0.545 f 0.048

0.445 f 0.050
0.471 f 0.027
0.459 t 0.026

0.431 f 0.020
0.426 f 0.020
0.457 + 0.019

Continued



Table Z.--Average specific gravity of wood,Table Z.--Average specific gravity of wood, bark, and wood and bark combined,bark, and wood and bark combined, by tree component and size class, for hardwood species in theby tree component and size class, for hardwood species in the
Piedmont--ContinuedPiedmont--Continued

TreeTree
sizesize
classclass

Iinches)Iinches)

TotalTotal
treetree

Butt toButt to
g-inchg-inch  top top

Average and standard deviationAverage and standard deviation- - -- - -
StemStem

Y-inch toY-inch to Butt toButt to
4-inch top4-inch top 4-inch top4-inch top

4-inch to4-inch to
tiptip

ButtButt to to
tlPtlP BranchesBranches

l.O-l.O-  4.9 4.9
5.0-10.95.0-10.9
>ll.O-

1.0- 4.9
5.0-10.95.0-10.9
>ll.O

l.O-l.O- 4.9 4.9
5.0-10.95.0-10.9
p11.0p11.0

l.O-l.O-  4.9 4.9
5.0-10.95.0-10.9
>ll.O

l.O-l.O-  4.9 4.9
5.0-10.95.0-10.9
>ll.O

l.D-l.D- 4.9 4.9
5.0-10.95.0-10.9

l.O-l.O-  4.9 4.9
5.0-10.95.0-10.9

l.O-l.O-  4.9 4.9
5.0-10.95.0-10.9

0.4000.400 _+_+ 0.0140.014
0.3870.387 ?? 0.0230.023
0.3810.381 ++ 0.0300.030

0.4400.440 tt 0.0300.030
0.4030.403 ++ 0.0240.024
0.4340.434 ff 0.0260.026

0.6230.623 ff 0.0360.036
0.6080.608 ff 0.0450.045
0.6180.618 ff 0.0320.032

0.4320.432 ++ 0.1280.128
0.5550.555 ?:?: 0.0570.057
0.5930.593 ff 0.0570.057

0.5870.587 ff 0.0320.032
0.5980.598 ii 0.0370.037
0.6160.616 ?? 0.0240.024

0.604 0.604 ++ 0.050 0.050
0.566 0.566 22 0.034 0.034

0.382 0.382 ++ 0.041 0.041
0.418 0.418 ++ 0.042 0.042

0.579 0.579 ++ 0.047 0.047
0.547 0.547 ** 0.030 0.030

__
__

0.3820.382 ?? 0.035 0.035

____
-_-_

0.4300.430 f.f. 0.029 0.029

____
----

0.6020.602 ?r?r  0.039 0.039

----
----

0.6080.608 ff 0.066 0.066

----
____

0.6030.603 ++ 0.031 0.031

____
____

-_-_
____

____
_-_-

__
__

BarkBark

_-_- ____
_-_- 0.3950.395 ++ 0.027 0.027

0.3980.398 ?? 0.032 0.032 0.3840.384 ++ 0.034 0.034

Wood and BarkWood and Bark

____ ____
____ 0.4020.402 ff 0.028 0.028

0.4470.447 ?? 0.031 0.031 0.4330.433 ++ 0.029 0.029

HARD HARDWOODSHARD HARDWOODS

WoodWood

____ ----
---- 0.6060.606 22 0.047 0.047

0.6270.627 +_+_ 0.038 0.038 0.6050.605 ++ 0.038 0.038

BarkBark

____ ____
____ 0.5630.563 ++ 0.069 0.069

0.6040.604 ff 0.067 0.067 0.6070.607 ff 0.066 0.066

Wood and BarkWood and Bark

-4-4 ----
____ 0.5980.598 ff 0.040 0.040

0.6230.623 rr 0.029 0.029 0.6060.606 ?? 0.029 0.029

ELMELM

WoodWood

____
0.5700.570 tt 0.044 0.044

BarkBark

____
____

____
0.4050.405 22 0.037 0.037

Wood and BarkWood and Bark

---- ----
____ 0.5510.551 tt 0.039 0.039

-_
0.3890.389 ?r 0.029 0.029
0.3940.394 ff 0.036 0.036

_-_-
0.4110.411 f.f. 0.028 0.028
0.4480.448 ?? 0.026 0.026

0.4020.402 ff 0.0180.018
0.3940.394 ++ 0.0260.026
0.3840.384 22 0.0340.034

0.4410.441 ff 0.0280.028
0.4010.401 ff 0.0260.026
0.4340.434 ++ 0.0290.029

-_-_
0.6080.608 ii 0.047 0.047
0.6540.654 *_*_  0.034 0.034

----
0.5560.556 ff 0.064 0.064
0.5780.578 ff 0.060 0.060

-_-_
0.5940.594 ff 0.038 0.038
0.6330.633 ++ 0.030 0.030

0.6250.625 ff 0.0360.036
0.6050.605 ff 0.0460.046
0.6060.606 tt 0.0380.038

0.4400.440 ?? 0.1450.145
0.5630.563 ff 0.0680.068
0.6060.606 ff 0.0660.066

0.5920.592 ** 0.0300.030
0.5990.599 22 0.0390.039
0.6070.607 tt 0.0300.030

-_-_
0.5580.558 ff 0.035 0.035

0.6060.606 ?? 0.0550.055
0.5660.566 -c-c 0.0380.038

----
0.4010.401 ff 0.044 0.044

0.3510.351 ff 0.0350.035
0.4040.404 tt 0.038

---- 0.5600.560 ii 0.0400.040
0.5220.522 ff 0.030 0.030 0.5500.550 ff 0.0330.033

0.3930.393 ff 0.0020.002
0.3530.353 ff 0.0330.033
0.3640.364 ?? 0.0380.038

0.4200.420 ++ 0.0190.019
0.4030.403 ++ 0.0170.017
0.4290.429 ++ 0.0240.024

0.6090.609 ff 0.0490.049
0.6180.618 ff 0.0490.049
0.6540.654 ff 0.0290.029

0.3990.399 +-+- 0.0920.092
0.5300.530 ff 0.0560.056
0.5730.573 f.f. 0.0610.061

0.5300.530 ff 0.0650.065
0.5880.588 ?r?r 0.0410.041
0.6310.631 ff 0.0320.032

0.5860.586 ff 0.0470.047
0.5720.572 ?? 0.0280.028

0.4400.440 ++ 0.0490.049
0.4390.439 22 0.0630.063

0.5710.571 ff 0.0210.021
0.5370.537 ff 0.0340.034

ContinuedContinued



Table Table 2.--Average2.--Average  specific gravity of wood, specific gravity of wood, hark, and wood and hark combined, by tree component hark, and wood and hark combined, by tree component andand size class, for hardwood species  size class, for hardwood species inin the the
Piedmont--ContinuedPiedmont--Continued

TreeTree
sizesize
classclass

TotalTotal
treetree

fluttflutt to to
Y-inch topY-inch top

AvPracendAvPracend  standard deviation standard deviation---__~_I---__~_I
StemStem

Y-inchY-inch to  to -- l3uttl3utt to to
O-inch topO-inch top 4-inch top4-inch top

4-inch to4-inch to
tiptip

Butt toButt to
tiptip BranchesBranches

linches)linches)

l.O- 4.9
5.0-10.9
211.0

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.U-

l.O- 4.9
5.0-10.9
211.0

l.O- 4.9
5.0-10.9
>11.0

l.U- 4.9
5.0-10.9
>11.0

0.621 f 0.011 -_
0.618 2 0.037 -_
0.641 f 0.036 0.632 ?- 0.037

0.565 f 0.038
0.502 t 0.044
0.530 i: 0.047

-_
-_

0.555 + 0.050

0.592 ?: 0.000
0.591 + 0.034
0.621 f 0.034

__
-_

0.620 5 0.037

0.617 ? 0.032
U.618 ? 0.023
0.615 2 0.026

-_
__

0.608 + 0.036

0.506 + 0.036
0.549 ? O.fl23
0.550 t 0.022

--
--

0.581 t 0.009

0.591 f 0.029
0.603 + 0.020
0.601 f 0.018

-_
__

0.602 f 0.031

HICKORYHICKORY

WoodWood

____ ____
-_-_ 0.6250.625 ?? 0.0390.039

0.6680.668 ?? 0.036 0.036 0.6380.638 ?? 0.0360.036

BarkBark

____ ____
____ 0.5300.530 ff 0.0290.029

0.5560.556 ?? 0.033 0.033 0.5540.554 ff 0.0450.045

Wood and RarkWood and Rark

____ ____
____ 0.6030.603 ff 0.0330.033

0.6450.645 ff 0.033 0.033 0.6240.624 ?? 0.0360.036

CHESTNUT OAKCHESTNUT OAK

WoodWood

____ ____
____ 0.6230.623 ?? 0.0200.020

0.6260.626 ff 0.033 0.033 0.6160.616 ?? 0.0350.035

BarkBark

-_-_ ____
____ 0.5670.567 ff 0.0260.026

0.5640.564 LL 0.013 0.013 0.5730.573 tt 0.0040.004

Wood and BarkWood and Bark

____ ____
____ 0.6110.611 ?? 0.0170.017

0.6120.612 ?r?r   U.022U.022 0.6070.607 tt 0.0270.027

-_
0.624 ? 0.039
0.673 f 0.040

--
0.505 e 0.050
0.514 5 0.049

--
0.588 + 0.033
0.631 ? 0.036

--
U.609 ? 0.037
0.618 * 0.029

-_
0.538 f 0.032
0.526 + 0.024

--
0.590 f 0.031
0.591 f. 0.019

0.631 t 0.011
0.624 ? 0.038
0.639 5 0.036

0.571 ?: 0.039
0.530 f 0.030
0.553 t 0.044

0.613 f 0.018
0.602 + 0.033
0.625 f 0.036

0.623 f 0.030
0.620 ? 0.023
0.616 f 0.034

0.509 f 0.042
0.563 t 0.024
0.572 f 0.004

0.595 f 0.028
0.609 + 0.021
0.608 c 0.027

0.539 f: 0.042
0.591 t 0.044
0.647 f 0.043

0.515 * a.083
0.444 t 3.049
0.488 ?: 0.062

0.467 f 0.000
0.532 f 0.039
0.596 + 0.046

0.579 Lt 0.053
0.602 +i 0.035
0.595 f 0.041

0.484 f 0.020
0.477 t 0.034
0.504 f 0.040

0.544 f 0.039
0.553 * 0.035
0.566 5 0.033

Continued



Table 2Table 2 .--Average specific gravity of wood,.--Average specific gravity of wood, bark, and wood and bark combined,bark, and wood and bark combined, by tree component and size class, for hardwood species in theby tree component and size class, for hardwood species in the
Pledmont--ContinuedPledmont--Continued

TreeTree
sfzesfze
classclass

TotalTotal
treetree

Butt toButt to
9-inch top9-inch top

Average and standard Average and standard devlatlondevlatlon
StemStem

Y-inch toY-inch to Butt toButt to
4-inch top4-inch top 4-inch top4-inch top

4-inch to4-inch to
tiptip

ButtButt to to
tiptip BranchesBranches

jinches)jinches)

5.0-10.9
>ll.O

5.0-10.9
y11.0

5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
All.0

l.O- 4.9
5.0-10.9
All.0

l.O- 4.9
5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
111.0

0.602 f 0.018
0.592 f: 0.030

0.602 f 0.030
0.621 c 0.018

0.602 f 0.014
0.597 + 0.025

__
0.569 f 0.040

-_
0.649 f 0.029

__
0.579 i 0.036

0.634 + 0.021 -_
0.606 ?( 0.036 --
0.596 f 0.020 0.572 f 0.023

0.605 f 0.088
0.621 +- 0.052
0.665 2 0.034

-_
-_

0.680 t 0.046

0.625 + 0.038
0.609 t 0.030
0.610 t O.OlR

-_
-_

0.588 f 0.019

0.627 2 0.024
0.636 t 0.029
0.636 + 0.021

-_
--

0.621 f. 0.027

SCARLET OAK

Wood

__ 0.590 + 0.021
0.599 f 0.036 0.573 t 0.038

Bark

-- 0.620 f 0.035
0.647 f 0.030 0.648 f 0.029

Wood and BarkWood and Bark

____ 0.5940.594 tt 0.019 0.019
0.6060.606 ++ 0.032 0.032 0.5820.582 ff 0.035 0.035

SOUTHERN RED OAKSOUTHERN RED OAK

WOOd

__ __

-_ 0.604 f 0.041
0.604 f: 0.024 0.576 f 0.021

Bark

-.. --
-.. 0.632 f 0.063

0.675 ? 0.045 0.681 f 0.044

Wood and Bark

-_ _-
-_ 0.608 f 0.035

0.618 ? 0.022 0.593 f 0.017

WHITE OAKOAK

WoodWood

-_-_ _-_-
-_-_ 0.6350.635 tt 0.031 0.031

0.6430.643 ?? 0.030 0.030 0.6230.623 tt 0.027 0.027

0.612 ? 0.021
0.636 2 0.033

0.584 f 0.043
0.615 + 0.021

0.606 f 0.017
0.631 f. 0.026

--
0.614 f 0.026
0.653 ?: 0.032

--
0.636 f 0.051
0.639 ? 0.042

__
0.619 t 0.026
0.649 + 0.032

--
0.635 t 0.032
0.664 f 0.029

0.591 t 0.020
0.573 f 0.038

0.615 t 0.037
0.647 f 0.029

0.594 f 0.017
0.583 f 0.035

0.633 f 0.018
0.601 + 0.039
0.577 ?r 0.021

0.626 f 0.112
0.63B + 0.059
0.680 r 0.044

0.627 f 0.041
0.608 f 0.034
0.593 t 0.017

0.628 f: 0.024
0.634 t 0.030
0.624 t 0.027

0.645 + 0.008
0.641 f 0.015

0.569 f 0.010
0.587 f 0.015

0.622 f 0.009
0.628 f 0.010

0.637 f 0.033
0.648 f 0.018
0.651 f 0.028

0.520 f 0.001
0.574 fi 0.048
0.636 f 0.027

0.599 f 0.023
0.624 * 0.019
0.647 f 0.023

0.607 f 0.043
0.639 _+ U.038
0.671 t 0.015

Continued
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Table 3.--Average moisture content of mod,moisture content of mod, bark, and wood and bark combined, by tree component and size bark, and wood and bark combined, by tree component and size class,
for hardwood species in the Piedmontfor hardwood species in the Piedmont
__-_--I___-_--I_ _-_-~_-_-~

___---___--- Average and Average and standard-iT~-----------standard-iT~-----------___-_--___-_-- __---____---__ ------_---------_---
TreeTree StemStem------I------I _-_-
sizesize TotalTotal Butt toButt to g-inchg-inch  to to Butt toButt to ~-~rxto---Butt----~-~rxto---Butt----
classclass treetree Y-inch topY-inch top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches

(inches)____(inches)____ -_--_~--_--_~- -- ---l_-___----l_-___-

_ _ __________________Pprr~nt_______________________Pprr~nt_____  __  ________-____________-____   __ ___ ____ ___ ____

1.b 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.U-

1.0- 4.9
5.0-1u.9
>ll.U-

l.O- 4.9
5.0-10.9
>ll.O-

l.D- 4.9
5.u-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

1.U- 4.1,
5.U-10.9
211 .o

l.U- 4.9
5.0-10.9
‘ 1 1 . 0

97 i 22.4
102 * 22.4
105 + 18.4

107 + 23.8
108 + 24.5
102 ? 22.5

102 i 19.4
103 2 20.4
104 + 15.5

77 + 1.9
77 + 14.1
66 t 5.9

97 + 7.8
94 t 13.2

102 2 9.3

RF, i 2.1
79 t 13.1
70 + 5.1

112 + 1u.u
113 i 11.7
111 f 10.9

117 t 23.3
lU8 2 22.3
92 t 19.6

__
-_

107 + 22.0

__
- -

95 2 27.3

-_
-_

106 L 19.1

-_
__

63 ?r 6.1

-_
__

93 f 19.3

__
-_

65 f 5.1

__
__

115 t 13.1

-_
__

86 + 26.6

SOFT HARDWOODSSOFT HARDWOODS

WoodWood

____ ____
-_-_ 103 103 ++  z4.0z4.0

100100 ** 19.7 19.7 106106 ++ 20.8 20.8

BarkBark

____ ____
____ 103103 ?? 28.0 28.0

9797 ++ 28.4 28.4 9494 ?? 26.1 26.1

Wood and BarkWood and Bark

-_-_ ____
---- 102102 ff 21.5 21.5

9999 ff 16.8 16.8 104104 ++ 17.9 17.9

RED RED MAPLEMAPLE

Wood

__ - -
__ 76 f 15.8

63 2 4.6 63 + 5.4

Bark

_- -_

+- 7.3
91 t 14.2

95 92 * 11.3

Wood and BarkWood and Bark

____ -_
__ 7777 ++ 14.2 14.2

6767 ff 4.4 4.4 6666 ff 4.8 4.8

SWEETGUMSWEETGUM

WoodWood

____ ----
____ 114114 ++ 13.0 13.0

104104 *_*_ 12.9 12.9 113113 ?? 12.1 12.1

BarkBark

____ ____
____ 102102 ff 27.7 27.7

8585 ff 24.5 24.5 8383 ff 23.0 23.0

__
99 ?. 22.3
98 t 14.7

-_
117 _+ 28.9
118 f 30.3

__
102 f 20.0
102 t 14.3

-_
81 t 13.4
7u+ 5 . 7

-_
101 t 10.0
108 + 15.7

__
83 t 11.7
76 + 6.5

__
108 +_ 14.6
97 f 9.2

__
115 2 22.5
106 5 22.9

98 f 23.3 96 f 20.8
103 t 23.8 101 f 18.1
106 + 20.6 101 + 11.2

106106 ?? 25.525.5 118118 ?? 29.129.1
105105 ff 27.427.4 127127 ff 30.230.2
9595 ++ 26.026.0 124124 ++ 27.627.6

99 f 22.1 105 f 2U.4
103 f 21.4 109 t 20.1
105 2 17.8 108 + 14.1

77 t 7.5 79 f 9.9
76 + 15.5 85 f 10.4
63 + 5.3 76 + 8.2

95 ! 9.6 99 f 16.9
93 + 13.4 94 +_ 20.9
93 t 11.4 117 f 12.8

110 L 6.7 89 ? 7.0
78 f 14.0 87 f 11.8
67 f 4.7 86 t 6.5

113 r- 11.1 1116 f 17.4
113 t 12.8 106 f 10.2
112 + 12.0 101 t 9.1

116 f. 25.1 132 f 27.2
lt)4 f 26.7 128 t 15.5

84 t 22.9 116 f 16.0

ContinuedContinued
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Table Table 3.--Average3.--Average  moisture content of wood, moisture content of wood, hark, and wood and bark combined, by tree component and size class,hark, and wood and bark combined, by tree component and size class,
for hardwood species in the Piedmont--Continued
_______-__---_-

- -- - _~r~~<T%_~r~~<T%
- - -- - - ----___------___--

--_---_- _----__----_ -_-___-_-___ _-____-___
TreeTree StemStem
sizesize TotalTotal Butt toButt to Y-inch toY-inch to Butt toButt to 4-inch to4-inch to

_--tluttto_--tluttto   -~__-~__

classclass treetree g-inchg-inch  top top 4-inch4-inch  top top 4-inch4-inch  top top tiptip tiptip BranchesBranches
li_nches)li_nches)------l_-------l_- -_-_ ____--__--_-____--__--_-

l.O- 4.9 4.9 8686 ++ 2.72.7
5.U10.95.U10.9 7979 tt 13.113.1
j11.0j11.0 7070 ff 5.75.7--

l.O-l.O-  4.9 4.9 1,:1,: ?? 1U.O1U.O
5.u-10.95.u-10.9 113113 tt 11.711.7
>ll.U 111 ? 10.9-

l.U- 4.9 4.9 117117 ?? 23.323.3
5.u-10.95.u-10.9 lU8lU8  ?? 22.3 22.3
>ll.O 92 + 19.6-

l.I)- 4.9 4.9 112112 +_+_ 8.88.8
5.0-10.95.0-10.9 111 + lU.7
>ll.U 108 + 8.6-

l.U- 4.9 121121 tt 20.7
5.0-10.9 123 ? 13.7

j11.0 122 ? 7.6-

1 .O- 4.9 116 t 32.9
5.0-10.9 120 c 15.8
>ll.O 92 + 6.7-

1 .U- 4.9 121 ? 21.4
s.u-lU.9 122 * 13.3
j11.u 120 f 7.0-

l.U- 4.9 101 ? 18.918.9
5.0-10.95.0-10.9 9999 ff 21.321.3
>ll.U 97 + 17.0-

__
_-

65 f 5.1

__
__

115 f 13.1

__
- -

86 f 26.6

__
__

112 + 10.9

__
_-

125 ? 11.6

__
_-

90 f 9.7

__
_-

124 2 11.3

__
__

96 2 19.4

Wood and Barkand Bark

____ _-_-
____ 7777 ff 14.2 14.2

6767 ++ 4.4 4.4 6666 itit  4.8 4.8

SWEETGUMSWEETGUM

WoodWood

---- ____
____ 114114 ** 13.0 13.0

104104 ++ 12.9 12.9 113113 ff 12.1 12.1

BarkBark

-_-_ ____
-_-_ 102102 ff 27.7 27.7

B5B5 ff 24.5 24.5 8383 ff 23.0 23.0

Wood and BarkWood and Bark

---- ____
____ 111 f 11.8

100 ? 10.0 109 t 9.7

SYCAMORE

Wood

-_
- - 125 i -14.5

127 f 8.7 126 * 9.7

Bark

-_ __
- - 116 _+ 2 0 . 2

93 f 10.7 91 * 9.9

Wood and Bark

- - __
- - 124 + 14.4

126 f 8.4 124 f 9.4

YELLOW-POPLAR

Wood

- - - -
- - 99 + 23.9

91 f 15.7 96 t’19.0

83 i-11.7
76 f 6.5

__
108 f 1 4 . 6
97 + 9.2

__
115 t 22.5
106 2 22.9

__
lU9 ?: 1 3 . 0
98 2 9.4

-_
121 f 19.5
11Y f 7.5

__
145 f 30.6
96 + 23.4

__
123 f 18.9
117 * 7.0

__
Y3 f 20.4
97 + 13.5

8080 ff 6.76.7 BYBY ?? 7.07.0
7878 ++ 14.014.0 8787 ++ 11.8
67 + 4.7 86 t 6.5

113113 ff 11.1 106 _t 17.4
113 + 12.8 106 f 10.2
112 f 12.11 101 ? 9.1

116 ? 25.1 132 ? 27.2
lU4 ? 26.7 128 f 15.5

84 f 22.9 116 + 16.0

114114 t:t: 11.1 112 ? 19.1
112 t 11.9 113 f 8.6
110 f 10.0 lU5 + 9.3

121 f 21.3 118 + 14.9
124 f 14.9 116 ? 14.4
125 f 9.2 106 t_ 6.3

116 t 39.4 121 f 30.7
120 ? 19.4 122 ? 13.2

91 t 9.7 94 f 9.1

121 f 22.2 118 + 12.0
124 f 14.7 117 ? 12.2
124 + 8.9 104 + 5.9

101 f. 19.6 97 + 5.7
98 f 23.4 109 ? 10.5
96 + 18.9 106 f 7.9

ContinuedContinued

23



Table 3.--Average Table 3.--Average misturemisture  content of wood, bark, and wood and bark combined, content of wood, bark, and wood and bark combined, by tree component and size class,by tree component and size class,
for hardwood species for hardwood species in the Piedmont--Continuedin the Piedmont--Continued

Average and standard deviation-------------Average and standard deviation--------------_--------_-~--_--------_-~-- - -- - -
TreeTree stemstem
sizesize TotalTotal ButtButt  to to g-inchg-inch  to to Butt io 4-inchi-4-inchi- ButttoButtto
classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-inch4-inch  top top tiptip tiptip BranchesBranches

(inches)(inches) _-_--_-_--

_----__-________-___----__-________-__ p e r c e n t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -p e r c e n t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

BarkBark

1.S1.S  4.9 4.9 lU2 f 35.6 __ __ - - __ 98 f 38.9 115 f 33.2
5.0-10.9 67 2 12.3 -_ _- 64 f 14.5 70 5 13.8 64 + 13.9 78 + 14.2
>ll.U 65 t 12.9 61 2 15.5 62 f 15.0 61 i 15.4 68 + 15.3 61 f 15.3 71 f 13.9-

Wood Wood and Barkand Bark

l.O-l.O-  4.9 4.9 7777 ff 13.913.9 -_-_ ____ ____ -_-_ 7575 ff 12.912.9 8585 22 13.813.8
5.0-10.95.0-10.9 6868 ff 7.17.1

i- i-
6969 ++ 8.48.4 6969 tt 7.87.8 6969 +_+_ 8.28.2 7070 ?? 7.57.5

>ll.O 69 f 6.3 73 8.6 67 7.2 72 f 8.3 64 f 6.4 72 f 8.2 63 t 5.8

ELMELM

l.O- 4.9 66 ? 5.9 __
5.0-10.9 76 t 6.9 __

__
__

__
78 f 8.6

BarkBark

__ 66 f 7.8
75 75 ff 5.6 5.6 78 t 7.7

67 f 4.6
70 ? 7.5

92 f 1 6 . 5
82 2 10.7

l.O- 4.9 9 3  _+ Ill.0 __
5.0-10.9 87 ? 15.U _-

94 94 ff 12.5 12.5
90 90 ++ 21.9 21.9

-_
89 k 2U.5

__ __
-_ 91 f 24.5

Wood and BarkWood and Bark

71 ?: 6.0
79 + 7.1

72 f 5.7
73 ?- 8.3

l.O- 4.9 71 71 ?:?: 4.5 4.5 ____
5.u-10.95.u-10.9 77 77 ff 6.8 6.8 ____

__
__ 79 79 I-I- 8.2 8.2

__
78 78 ff 6.6 6.6

HlCKORYHlCKORY

WoodWood

60 _c 5.9
54 t 5.4
61 t 8.1

6565 ?-?- 5.35.3
6363 ff 9.49.4
5252 ff 8.58.5

l.O- 4.9
5.0-10.9
j11.0

6161 ++ 5.55.5 ____
5656 ++ 6.86.8 ____
5858 ff 7.87.8 6363 ff 8.78.7

__ -_
-_ 5454 ?? 5.65.6

5252 ?? 4.0-4.0- 6161 ff 8.18.1

BarkBark

__
54 + 5.4
51 i 4.1

7575 ?? 14.614.6
7878 ?? 14.714.7
7676 ff 14.714.7

78 t 16.6
99 f 15.2
89 + 20.7

l.O- 4.9
5.0-10.9
>ll.U-

75 f 14.5 _-
85 r_ 17.2 __
81 + 15.4 76 f 16.1

__
__ 78 i-15.2

75 f 12.8 76 f 14.9

Wood and BarkWood and Bark

__
88 f 20.0
88 + 21.2

6464 ff 8.48.4
5959 ff 6.36.3
6363 ++ 8.78.7

79 f 0.0
7777 ** 12.012.0
6464 ff 11.411.4

ContinuedContinued

l.U- 4.9
5.0-10.9
>ll.U

74 74 ++  U.0U.0 ____
6363 ?? 8.88.8 ----
6262 +_+_ 7.97.9 6565 ?? 9.59.5

__
__ 59 i- 6.4

57 t 5.3 64 f 8.8
64 64 i-i- 8.9 8.9
60 60 ?? 6.5 6.5
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I

Tahle 3.--Average moisture content of wood,Tahle 3.--Average moisture content of wood, bark. and wood and bark bark. and wood and bark combined,combined,  by tree component and size class, by tree component and size class,
for hardwood species In the Piedmont--Continuedfor hardwood species In the Piedmont--Continued
_____---___-______---___-_ - - -- - -

Avefage-andstandardviationrAvefage-andstandardviationr
_--_--

-_-----_----_--_-----_----_-
TreeTree

Stem--__-__-_--_--__-Stem--__-__-_--_--__-

Total Total -- -9-mchto----9-mchto--- 4-inch to4-inch to
- - -- - -

sizesize Butt toButt to Butt toButt to Butt toButt to
classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-Inch top4-Inch top tiptip tiptip BranchesBranches

l.O- 4.9 4.9
5.0-10.95.0-10.9
>ll.O-

1 .U- 4.9
5.U-lU.Y
>11.0-

l.U- 4.9
5.0-lU.Y
>ll.O-

5.0-10.9
>ll.U

5.0-lU.9
>ll.U-

5.U-10.9
> 11 .U

1 .o- 4.9
5.u-1U.Y
j11.0-

1 .I)- 4.9
5.11-10.9
>ll.O-

6363 ff 5.35.3
6363 tt 4.64.6
6969 ff 3.63.6

8080 ff 16.816.8
5757 55 6.96.9
6262 ff 8.98.9

6767 ++ 8.18.1
6161 ff 3.43.4
6767 22 0.80.8

7474 _+_+ 3.53.5
7979 ** 6.86.8

6565 tt 5.15.1
6363 kk 5.65.6

7272 tt 3.43.4
7676 ff 5.95.9

6868 ff 5.75.7
7171 tt 4.64.6
7474 rr 4.44.4

7070 cc 23.123.1
6161 22 11.911.9
5353 ff 8.48.4

__
__

7272 ff 4.04.0

____
-_-_

5353 f.f. 5.95.9

____
____

6868 +-+- 1.81.8

____
8585 ff 9.09.0

____
6262 ff 8.18.1

____
8282 kk 8.18.1

____
____

8181 ff 6.16.1

_-_-
_-_-

5050 tt 12.912.9

CHESTNUT OAKCHESTNUT OAK

WoodWood

-_-_ ____
____ 6363 ff

6868 ** 2.42.4 7070 **

BarkBark

____ ____
____ 4949 ++

5656 ff 11.611.6 5454 22

Wood and BarkWood and Bark

____ ____
____ 6060 ff

6464 ff 1.31.3 6767 ff

:;ARLET:;ARLET  OAK OAK

WoodWood

____ 7878 ++
7777 ff 7.87.8 8585 ff

BarkBark

____ 6767 ff
6262 ff 7.07.0 6262 ff

Wood and BarkWood and Bark

____ 7676 ff
7575 tt 6.76.7 8282 tt

SOUTHERN RED OAKSOUTHERN RED OAK

WoodWood

____ ____
____ 7272 ++

7373 tt 3.33.3 8080 ff

BarkBark

____ ____

4.8
3.5

__ 6262 22 5.75.7 69 f 5.2
63 k 5.3 6363 tt 4.84.8 63 ?r 3.2
64 f 3.2 7070 tt 3.33.3 66 ?: 4.9

6.1
8.7

__ 7676 ++ 18.918.9 IL’0 f 10.6
63 t 10.8 5151 tt 5.35.3 Y’j t lU.8
74 f 7.1 5555 tt 8.68.6 78 f 7.0

3.6
0.5

__ 6565 22 8.78.7 81 t 5.6
62 + 5.3 6060 ff 3.73.7 73 f 5.2
67 2 r2.1 6767 ff 0.80.8 70 t 4.8

5.7 70 -, 2.6 7777 tt 5.45.4 62 t 0.8
8.5 67 f: 3.6 8484 ff 8.58.5 65 t 3.2

a.9 70 t 8.8 6767 ff 8.58.5 64 + 2.3
1.6 65 +_ 7.3 6262 tt 7.57.5 64 + 5.3

5.6 70 2 2.6 7676 ++ 5.45.4 63 t 1.4
7.6 67 t 3.1 8282 t 7.67.6 65 f 2.9

5.0
5.3

__ 6969 tt 5.35.3 64 f 7.8
70 t 6.4 7272 ** 4.04.0 62 t 5.0
64 f 4.2 7979 ff 5.35.3 60 f 5.7

__ 58 f 12.5
49 ?: 7.0 50 t 11.6

-_ 6969 22 26.426.4
61 t lU.3 5757 cc 11.411.4
56 t 5.9 5050 tt 11.411.4

73 f 7.6
72 2 12.3
58 t 7.4

ContinuedContinued
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Table 3.--Average moisture content of wood,Table 3.--Average moisture content of wood, bark, and wood and bark combined, by tree component and site class,bark, and wood and bark combined, by tree component and site class,
for hardwood species in the Piedmont--Continuedfor hardwood species in the Piedmont--Continued
--_-

AverageandAverageand standard deviation standard deviation
- -- -

Tree Tree --
-~~-~~ - -- -

stemstem
TotalTotal ButtButt  to to 9-inch9-inch  to to

- -- -
sizesize ButtButt  to to 4-inch to4-inch to -8utt-8utt  to to

--

classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-inch4-inch  top top tfPtfP tfPtfP BranchesBranches
(h_es)__(h_es)__ ----__-----__-

l.O- 4.9
5.U-10.95.U-10.9
>ll .o

1 .o- 4.9
5.0-10.9
>ll .o-

1.b 4.9
5.u-10.9
L1l.O

1 .u- 4.9
5.u-1u.9
>ll.O-

l.U- 4.9
5.u-lU.9
>ll.O

l.O- 4.9
5.0-1u.9
‘11 . 0

1.c 4.Y
5.G1U.Y
>ll .o

69 2 lU.O
68 f 5.4
70 2 4.1

64 + 5.8
65 + 3.8
68 ? 4.6

92 ? 15.5
70 ? 13.8
67 f Ill.2

70 + 6.9
65 2 4.7
68 2 4.8

89 ? 23.1
89 ? 24.4
90 ? 22.4

105 ? 28.U
91 2 28.7
85 r 26.3

94 r 21.2
89 t 23.4
89 f 21.2

__
__

7676 ff 5.35.3

____
____

7272 ** 6.46.4

____
____

6262 ff 16.616.6

____
____

7171 ++ 6.76.7

____
____

9393 ++ 23.823.8

____
____

8080 ++ 28.528.5

____
_-_-

9191 ff 22.422.4

Wood and BarkWood and Bark

____ ____
____ 6969 ff 5.65.6

6969 ++ 2.8 2.8 7575 ff 4.34.3

WHITE OAKWHITE OAK

WoodWood

____ -_-_
____ 6666 ff 5.05.0

6666 ** 5.8 5.8 7171 _+_+ 6.36.3

BarkBark

____ ____
____ 6868 ff 20.120.1

6464 ff 16.7 16.7 6363 ii 16.616.6

Wood and BarkWood and Bark

____ -_-_
-_--_- 6666 +-+- 6.36.3

6666 ff 6.3 6.3 7070 ff 6.66.6

ALL SPECIESALL SPECIES

WoodWood

____ ____
____ 8989 tt 25.325.3

8686 ff 22.2 22.2 9292 ff 22.922.9

BarkBark

____ -_-_
____ a7 a7 ff 30.3 30.3

8282 +_+_  29.4 29.4 8080 ++ 27.427.4

Wood and BarkWood and Bark

_-_- -0-0
____ 8989 ++ 24.024.0

8585 22 20.8 20.8 9090 ++ 21.521.5

__
68 t 6.7
62 t 4.2

__
64 f 4.0
63 f 6.1

- -
71 f 16.6
69 f 13.9

__
66 + 6.0
65 f 7.5

__
86 2 23.5
82 f 20.8

__
98 c 33.4
96 f 34.9

_-
88 t 23.0
86 t 22.0

6969 ** 10.210.2 6767 ff 7.97.9
6969 ff 5.55.5 6666 tt 7.47.4
7575 ff 4.64.6 6060 ?? 5.55.5

6363 ff 6.06.0 6969 ++ 4.74.7
6666 ff 4.94.9 6161 ff 3.43.4
7171 _+_+ 6.26.2 6161 ff 2.12.1

91 f 16.416.4 100100 ++ 15.415.4
6868 ff 19.419.4 7878 ++ 5.35.3
6363 ii 16.416.4 7474 22 6.66.6

69 f 7.7 76 f 6.1
66 f 6.0 66 t 2.5
70 t 6.5 64 f 2.8

8989 ff 24.124.1 8888 ?? 2U.Y2U.Y
8989 ii 25.125.1 8686 ?? 22.922.9
9292 ?? 22.922.9 8484 ?? 22.022.0

103103 _+_+ 30.430.4 117117 ?r?r 30.330.3
8888 ff 3U.33U.3 107107 22 34.534.5
8080 ff 21.421.4 101 f 35.0

9292 LL 22.822.8 9999 ff 20.720.7
8989 ++ 24.024.0 9393 !! 25.125.1
9191 ?? 21.621.6 8989 tt 24.724.7
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Table 4.--Average proportion of wood and bark green weight in bark,Table 4.--Average proportion of wood and bark green weight in bark, by tree component and size class, forby tree component and size class, for
hardwood species in the Piedmonthardwood species in the Piedmont
__I_-__--__I_-__--

AverxeandxdardAverxeandxdard   devlatlon---'---devlatlon---'---
__----.-__----.-

-_-_--__l__-_-_--__l__ - -- - --____--__--____--__
TreeTree StemStem

-w-w-_----w-w-_---
- - - -- - - -

sizesize TotalTotal ButtButt  to to 9-inch9-inch  to to Butt toButt to
--___^__----___^__--

---anon-------anon----  Butt to Butt to
classclass treetree Y-inch topY-inch top 4-Inch top 4-Inch4-Inch  top top tfvtfv tjptjp BranchesBranches

(inches)(inches) -_-_ - - - -- - - -

____________________Pprcent____________________Pprcent  ___  ___ i__-____-_____________i__-____-_____________   __

l.O- 4.9 19 f 5.5
5.0-10.9 15 ?: 3.4
>ll.U 13 + 4.1-

l.O- 4.9 20 r 4.04.0
5.0-10.95.0-10.9 1414 ff 1.41.4
>ll.O 15 ?. 1.4

l.O- 4.9 19 f 4.3
5.0-10.9 15 ? 2.3
‘11 .o 12 f 1.9

l.O- 4.9 6 + 1.4
5.0-10.9 7 f 1.3
>ll.O 5 f 0.7-

l.U- 4.9 28 _+ 1.6
5.0-10.9 18 f 2.6
>ll.O 17 2 1.8-

l.O- 4.9 20 + 4.9
5.0-10.9 1e + 4.0
>ll.O 16 i 3.3-

l.O- 4.9 2u t 5.1
5.0-10.9 13 ? 3.6

l.O- 4.9 31 f 1.9
5.b10.9 27 f 2.9
>ll.O 21 f. 3.6

l.O- 4.9 2.2. ’ 3.73.7
5.0-10.95.0-10.9 22 3.03.0
j11.0 2; . 2.4-

__
__

10 f 3.9

__
__

11 + 1.31.3

____
_-_-

99 ii 1.81.8

____
_-_-

44 22 0.60.6

_-_-
____

1414 f.f. 2.32.3

_-_-
____

1212 ++ 3.63.6

____
____

____
____

1717 ++ 4.24.2

____
____

1818 ff 2.42.4

SOFT HARDWOODSSOFT HARDWOODS

____ ____
____ 1212 ++ 3.2 3.2

1515 ?? 5.5 5.5 1111 22 3.9 3.9

RED RED F4APLEF4APLE

____ ____
____ 11 2 1.6

13 f 1.0 11 f 1.2

SWEETGUMSWEETGUM

____ ____
____ 1212 ff 2.1 2.1

1515 ff 3.6 3.6 1010 tt 1.7 1.7

SYCAMORESYCAMORE

____ ____
____ 55 ff 1.0 1.0

55 ff 1.0 1.0 44 ?r?r  0.6 0.6

YELLOW-POPLARYELLOW-POPLAR

____ ____
____ 1616 ff 2.2 2.2

1919 ff 3.4 3.4 1515 ff 2.2 2.2

HARD HARDWOODSHARD HARDWOODS

____ ____
____ 1515 ?? 4.2 4.2

1616 ** 4.2 4.2 1313 ++ 3.6 3.6

ELMELM

____
____ 88 i-2.9i-2.9

HICKORYHICKORY

____
____ 2424 i-2.4i-2.4

2020 ff 3.6 3.6 1717 ++ 4.0 4.0

CHESTNUT CHESTNUT OAK

__ __
- - 19 f 3.4

21 f 2.8 19 f 2.5

20 i - 5 . 0
24 ? 8.4

__
17 f 2.4
18 f 1.8

__
20 t 4.0
26 f 9.3

-0
8 +_ 1.4
9 t 1.9

__
24 f 3.2
27 f 3.3

__
22 f. 4.7
26 f 4.2

__
19 f 1.2

32 i - 3 . 0
27 f 4.8

__
25 + 3.6
29 * 3.4

17 f 5.1
13 f 3.4
11 ? 3.9

18 + 3.0
12 f 1.7
11 * 1.2

17 f 4.0
13 + 2.4
10 f 1.7

6 ? 1.0
6 + 1.2
4 f 0.6

25 +- 2.4
17 f 2.4
15 i 2.2

19 f 5.3
16 t 4.1
13 f. 3.6

18 2 4.6
10 + 3.4

3u ?: 1.7
24 2 2.5
17 + 4.0

25 f 3.4
20 t 3.5
19 f 2.5

30 * 6.2
29 f 5.4
25 ?: 6.5

28 t 4.7
26 +z 2.9
25 i 2.6

31 t 4.0
30 t 3.5
26 f 3.6

30 f 7.7
17 Ti 4.7
11 f 2.7

51 f a.7
31 i 4.7
29 f 3.4

26 f 6.7
29 i 5.2
25 f 3.6

28 f 7.5
23 f 4.1

37 f 2.6
37 f 3.0
30 c 4.8

36 f 5.5
37 ?: 4.7
32 f 6.1

ContinuedContinued
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Table 4.--Table 4.-- Average proportion of wood and bark green Average proportion of wood and bark green weightweight   fnfn  bark,bark, by tree component and size class, forby tree component and size class, for
hardwood species in the hardwood species in the Pledmont--ContinuedPledmont--Continued
___-____-_ Average and standard Average and standard deviationdeviation
Tree Tree -- StemStem

Butt toButt to g-inchg-inch  to to ButtButt  to to 4-inch4-inch  to to ButtButt  to tosizesize TotalTotal
classclass treetree g-inchg-inch  top top 4-inch4-inch  top top 4-Inch top4-Inch top tiptip tiptip BranchesBranches

( i n c h e s )

_ _ Percent  _ _ _ _ _ _ _ _ _ - _ - - _ - _ _ _ - - - - - - - -________________--

SCARLET SCARLET OAK

5 . 0 - 1 0 . 9 1717 ff 1.1 -_
211 .o 16 f 1 . 3 13 f 1.3

_+ 1 .5 14 t 1 . 9 20 f 3.4__ 13 * 1.7 19
14 2.7 13 + 1 . 3 22 t 3 . 3 13 f 1 . 3 22 f 1 . 4f

SOUTHERN RED OAKSOUTHERN RED OAK

- - 23 2 8.7 30 t 3 . 0l.O- 4 . 9 24 f 7 . 6 - -__-_
f 3 . 2 19 t 2.1 29 f 4 . 25.0-10.9 20 2 . 0 __ t 22i -_ 18 2 . 5

3 . 8 16 f 2.7 27 t 2.1 16 fr 2 .7 25 f 1.9211 .o 18 + 2 . 3 15 f 2 . 4 19 f

WHITE OAKWHITE OAK

20 f 5 . 6 37 ?: 3 . 2-_l.O- 4 . 9 22 i 5 . 5 - - - -- - 2 3 . 0 14 f 1 . 5 28 t 2 . 05 . 0 - 1 0 . 9 17 f 1.5 - - 13 f 1 . 3 22
- -

13 2 . 3 10 i 1 . 3 27 f 3 . 0 10 f 1.3 24 2 2 . 2‘11 .O 14 f 1 . 5 10 f 1 . 4 f

ML SPECIESML SPECIES

__ 18 +- 5 . 3 29 + 6 . 61.c 4 . 9 19 f 5 . 4 - -- -- -
21 f 3 . 9 14 2 3 . 9 29 f 5 . 35.0-10.9 16 f 4 . 0 - - f 4 . 9- - 1315i 5 . 0 12 f 3 . 9 24 i 6 . 9 12 f 3.9 25 f 5 . 4>ll.O 15 f 4 . 0 11 i 3 . 9

-_I_
___---
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Table Table 5.--Averaye5.--Averaye  green weight per cubic foot of wood, green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andbark, and wood and bark combined, by tree component and
size class. for hardwood species in the Piedmontsize class. for hardwood species in the Piedmont
___._-____--__-I--___._-____--__-I-- -_-_

__-_I___----__-_I___---- Average and standard deviationAverage and standard deviation
----_---_-_----_---_-_

TreeTree S t e m  S t e m  -~~~~~-_---_---~~~~~-_---_--_ - - -_ - - -
sizesize TotalTotal Butt toButt to g-inchg-inch  to to Butt toButt to 4-inch to4-inch to ----&ii----&ii
classclass treetree g-inchg-inch  top top I-inch topI-inch top 4-tnch4-tnch  top top tiptip tiptip BranchesBranches

.jincher)___.jincher)___

___________-_-_-__ Pounds  per  cubic  foot _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _

1.0- 4.9
5.0-10.9
j11.0

l.U- 4.9
5.0-10.9

j11.0-

l.O- 4.9
5.u-10.9
>I1 .o

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll .o-

l.D- 4.9
5.u-10.9
‘11.U

I.& 4.9
5.0-10.9
>11.0-

1.0- 4 .9
5.0-10.9
211.0

60 60 ff 5.9 5.9
6060  ff 4.7 4.7
61 61 ff 3.9 3.9

5050  tt 9.0 9.0
52 52 ff 8.0 8.0
55 55 ff 7.3 7.3

58 58 ff 4.8 4.8
59 59 ff 4.0 4.0
6060  ii 3.8 3.8

54 54 tt 5.5 5.5
55 55 tt 2.7 2.7
55 55 +_+_  3.6 3.6

57 57 ff 4.9 4.9
60 60 tt 3.4 3.4
64 64 ff 4.2 4.2

54 54 ++ 4.8 4.8
55 55 _+_+ 2.4 2.4
56 56 ff 3.4 3.4

62 62 22 4.6 4.6
62 62 tt 3.4 3.4
63 63 ff 2.3 2.3

45 45 ++ 1.0 1.0
48 48 55 6.0 6.0
52 52 ff 4.6 4.6

__
__

6161 ff 4.64.6

----
-_-_

5353 ++ 9.59.5

_-_-
----

6060 ff 4.54.5

_-_-

5555 I-I- 4.24.2

____
-_-_

6666 ff 4.74.7

____
____

5656 22 4.04.0

____
____

6363 ++ 2.92.9

----
____

4949 ff 6.46.4

SOFT HARDWOODSSOFT HARDWOODS

WoodWood

-_-_ f __
-_ 6060 ff 5.0 5.0

6161 ff 4.84.8 6161 ++ 4.4 4.4

BarkBark

-0-0-_-_ 5050 i-10.1i-10.1
5555 ff 8.28.2 5353 ff 9.1 9.1

Wood and BarkWood and Bark

-_-_ ----
-_-_ 5858 ff 4.4 4.4

5959 ff 4.44.4 6060 ff 4.3 4.3

RED RED MAPLEMAPLE

WoodWood

---- ____
_-_- 5555 ++ 3.1 3.1

5252 rr 3.23.2 5454 ff 3.9 3.9

BarkBark

_-_- ____
____ 6161 tt 5.3 5.3

6767 ff 2.82.8 6666 ++ 3.8 3.8

Wood and BarkWood and Bark

z-z- ____

;-;-
5555 ff 3.1 3.1

5353 3.13.1 5656 ++ 3.6 3.6

SWEETGUMSWEETGUM

WoodWood

_-_- -_-_
---- 6363 ff 3.8 3.8

6363 ff 2.92.9 6363 22 2.7 2.7

BarkBark

---- ----
_-_- 4444 ff 7.1 7.1

5151 ff 5.65.6 5050 tt 5.9 5.9

-a

59 f 5.9
5858 ++ 4.04.0

-_-_
5757 ff 7.37.3
6060 ++ 6.06.0

----
5959 ++ 4.94.9
5858 ff 3.43.4

5454 I-I- 3.93.9
5555 ++ 4.14.1

-_-_
6161 tt 3.03.0
6767 22 2.22.2

____
5555 ++ 3.33.3
5656 tt 3.83.8

6262 +-+- 4.84.8
5959 ++ 3.83.8

____
5555 ++ 6.16.1
5858 ++ 5.05.0

6060 ** 6.06.0
6060 ++ 4.94.9
6161 ff 4.44.4

4949 +-+- 10.310.3
5151 22 9.39.3
5353 ff 9.09.0

5858 ff 5.05.0
5858 22 4.34.3
6060 ++ 4.34.3

5454 ff 5.75.7
5555 ff 3.03.0
5454 f.f. 3.83.8

5959 ++ 3.83.8
6161 ff 4.74.7
6666 ++ 3.73.7

5555 cc 4.94.9
5555 tt 2.92.9
5656 ff 3.63.6

6262 _+_+ 4.74.7
6363 ff 3.63.6
6363 tt 2.62.6

4444 ff 1.81.8
4646 ++ 6.66.6
5050 ++ 5.85.8

5959 tt 1.51.5
6060 ff 4.54.5
6060 tt 3.23.2

5959 tt 10.910.9
5959 tt 5.15.1
5959 ii 4.04.0

5959 ff 6.36.3
5959 ff 3.93.9
5959 ff 2.92.9

5151 !:!: 4.64.6
5555 ** 4.34.3
5757 ++ 3.33.3

5454 ff 9.39.3
5757 ++ 4.24.2
6060 ++ 5.15.1

5252 tt 4.64.6
5555 ff 3.33.3
5858 ff 3.33.3

6161 ++ 6.06.0
6262 ++ 3.43.4
6161 ff 2.72.7

5959 ff 6.56.5
6060 ff 3.43.4
5959 ** 3.43.4
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Table 5.--Average green weight per cubic foot of wood, bark, Table 5.--Average green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andwood and bark combined, by tree component and
size class, for hardwood species in the Piedmont--Continuedsize class, for hardwood species in the Piedmont--Continued
______-.______-. - - -- - -

__-_-_____-_-___ Average and standard deviat on----Average and standard deviat on----
- - -- - -

TreeTree
-~--i____________-~--i____________

- - - - -- - - - -
sizesize TotalTotal Butt toButt to g-inchg-inch  to to Butt toButt to 4-inch 4-inch to-to- Butt toButt to
classclass treetree g-inchg-inch  top top 4-fnch top 4-Inch4-Inch  top top tiptip tiptip BranchesBranches

(inches)_(inches)_

l.O- 4.9
5.0-10.9
>ll.O

1.0- 4 .9
5.0-10.9
>ll.U-

l.O- 4.9
5,s10.9
>ll.O-

l.U- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>11.0-

l.U- 4.9
5.0-1u.9
>ll.U-

1.b 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

58 f 3.2
60 +- 3.4
61 ? 2.3

66 ? 5.7
64 f 2.3
64 + 4.2

63 f 4.4
68 + 2.9
67 + 2.6

66 + 5.4
64 + 2.2
64 t 4.1

54 i 5.3
56 f 4.2
58 _+ 2.4

56 +_ 2.0
55 t 6.0
52 f 5.4

54 f 3.9
55 f 3.8
57 f 2.3

64 t 4.7
64 t 4.6
66 2 3.8

_-

62 i- 3.0

_-
-_

66 f 5.0

__
__

69 f 2.4

me
__

66 ? 4.8

_-
__

58 2 2.8

_-
- -

50 f 7.0

__
__

57 + 2.5

__
__

66 + 4.6

Wood and BarkWood and Bark

-_-_ -_-_
-_-_ 59 59 ff 3.83.8

6161 ff 2.72.7 62 62 tt 2.82.8

SYCAMORESYCAMORE

WoodWood

-_-_ ____
-_-_ 64 64 ++ 2.32.3

6363 ++ 3.93.9 65 65 22 4.64.6

BarkBark

-_-_ ____
-_-_ 69 69 _+_+ 3.43.4

6969 rr 2.92.9 69 69 ff 2.52.5

Wood and BarkWood and Bark

____ ____
____ 65 65 ff 2.22.2

6464 ff 3.83.8 65 65 ++ 4.44.4

YELLOW-POPLARYELLOW-POPLAR

WoodWood

____
____ 56 56 i-i- 4.74.7

5959 _+_+ 4.04.0 58 58 ff 2.82.8

BarkBark

____ ____
____ 55 55 ff 7.47.4

5353 tt 5.65.6 50 50 ++ 6.76.7

Wood and BarkWood and Bark

____ ____
-_-_ 56 56 ii 4.44.4

5757 22 3.83.8 57 57 ff 2.62.6

HARD HARDWOODSHARD HARDWOODS

Wood

__
- - 64- i 5.5

67 + 4.8 66 f 4.4

__
60 f 4.1
59 t 3.3

-_
65 ? 4.9
60 + 2.8

__
21 t 3.3
68 f 5.7

__
65 f: 4.7
61 + 2.7

53 I- 4.5
58 ? 3.8

__
59 + 5.7
58 f 4.8

__
54 -+ 3.9
58 f 3.2

__
63 + 5.1
66 +_ 6.3

57 f 3.5
60 f 3.6
62 f 2.1

67 f 5.9
64 f 2.6
65 ? 4.6

62 f 5.3
69 ? 3.1
69 f 2.5

66 i 5.7
65 + 2.6
65 +_ 4.4

54 f 5.7
56 f 4.5
58 ? 2.8

55 t 2.8
55 f 7.0
50 ?: 6.6

54 * 4.4
55 _+ 4.2
57 f 2.6

64 f 4.9
64 f 5.1
66 ?C 4.4

61 f 5.4
61 f 2.9
61 f 2.5

56 -+ 7.1
63 2 2.2
58 f 3.2

75 f 17.5
67 f 5.0
66 f 5.1

60 +_ 3.3
63 f 2.4
58 f 3.1

53 f 2.2
56 + 3.7
59 -+ 1.5

57 f 2.4
58 f 4.6
56 f 3.4

55 + 1.9
5G -+ 3.3
58 f 1.5

;: ; ;*:
66 f 2:4

ContlnuedContlnued
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Table 5.--Average green weight per cubic foot of wood,Table 5.--Average green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andbark, and wood and bark combined, by tree component and
size class, for hardwood species size class, for hardwood species in the Piedmont--Continued
______ ---__--_-_--  ____ - -

- - - - - - - - - _ - - - - -
TreeTree

&e~g_e_z+z$d&e~g_e_z+z$d  dev~~i__-_____________~~~~~~dev~~i__-_____________~~~~~~
-__-_-_-__-_-_

g-inchg-inch to to --~-~-J-n-ch--~-~-J-n-ch  to to
- - - - -- - - - -

sizesize TotalTotal ButtButt to to Butt toButt to Butt toButt to
classclass treetree g-inchg-inch  top top 4-inch top4-inch top 4-inch top4-inch top tiptip tiptip BranchesBranches

(inches_)_ --_------- em--b---e-
_______-__________ pounds  per  cubic foot _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _

BarkBark

l.U-l.U- 4.9 4.9 5151 ?? 10.610.6 ____ -_-_ ____ -_-_ 5252 ff 10.610.6 5252 ++ 12.912.9
5.0-10.95.0-10.9 5757 _+_+ 5.35.3 ____ -_-_ 5757 tt 6.76.7 5959 ?? 6.16.1 5050 ff 6.66.6 5959 ff 4.94.9
>ll.O 60 ? 7.7 61 f 5.6 61 + 5.2 61 +- 5.4 60 _c 3.9 61 f 5.3 60 2 4.2-

Wood and BarkWood and Bark

l.O-l.O- 4.9 4.9 6161 * 5.25.2 ____ -_-_ ____ ____ 6161 ++ 4.84.8 6161 55 8.18.1
5.G10.95.G10.9 6363 ?? 4.14.1 ____ -_-_ 6363 ff 5.15.1 6262 ?? 4.24.2 6363 tt 4.74.7 6262 _+_+ 3.03.0
>ll.O 65 ?: 3.3 65 f. 4.1 66 * 4.0 66 + 4.0 64 f. 4.7 66 + 3.9 64 f 2.6-

ELMELM

WoodWood

l.O- 4 .9 63 f 4.2 __ -_
5.0-10.9 61 +_ 1.8 _- -_

l.r)- 4 .9 46 f 6.1 __
5.u-10.9 48 + 4.9 __

l.O- 4.9 58 f 2.6 _-
5.0-10.9 59 + 1.7 __

l.O- 4.9
5.0-10.9
>ll .u-

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>ll.O-

57 t 1.7 __
58 t 2.2 __
62 f 4.2 62 + 5.4

61 t 0.8 __
57 ? 1.8 __
59 f 2.0 60 ? 2.0

59 ?. 1.3 __
58 ? 1.6 __
61 f 3.3 62 ? 4.6

__ __ 63 ? 4.3 60 f 4.7
62 f 2.8 58 f 3.3 61 r 1.9 61 f 3.0

Bark

- - __ __ 43 f 5.2 53 f 9.7
- - 49 f 5.9 47 + 4.7 48 + 5.1 50 f 7.2

Wood and Bark

.._ __ __ 58 f 3.5 59 + 3.7
__ 61 f 2.7 56 + 3.1 60 f 1.7 58 f 3.6

HICKORYHICKORY

WoodWood

-_-_ -_-_ -_-_ 5757 ?? 2.32.3 5252 ?? 8.38.3
____ 58 58 ++ 2.52.5 5454 ff 3.43.4 5858 ff 2.22.2 6060 ff 2.92.9

6161 tt 2.32.3 62 62 ?? 5.05.0 5858 22 3.03.0 6262 tt 5.05.0 6161 ?:?: 2.22.2

RarkRark

____ -_-_ -_-_ 6262 ff 0.80.8 6262 ++ 4.44.4
____ 59 59 ff 2.52.5 5959 ff 1.1 59 f 2.1 55 ? 2.3

61 t 2.6 61 + 2.0 60 t 2.3 60 +_ 1.9 56 + 2.9

Wood and BarkBark

____ ____ -_-_ 5959 ff 1.81.8 5555 ?? 4.64.6
____ 58 58 ?? 2.22.2 5555 LL 2.32.3 5050 ff 1.91.9 5050 ff 1.81.8

6161 tt 1.91.9 62 62 ++ 4.24.2 5959 ?? 3.23.2 6262 ?? 4.24.2 6060 ff 2.02.0

ContinuedContinued
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Table 5Table 5 .--Average green weight per cubic foot of wood,.--Average green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andbark, and wood and bark combined, by tree component and
size class, for hardwood species in the Piedmont--Continuedsize class, for hardwood species in the Piedmont--Continued
_----_--_----_--

TreeTree
sizesize TotalTotal
classclass treetree

(inches)(inches)

ButtButt  to to
q-inchq-inch  top top

AveragG<dstandarddeviation-AveragG<dstandarddeviation-
--St-e7--St-e7

____-_____-_ - -- -
-_--_-

q-inchq-inch  to to Butt toButt to 4-inch4-inch  to to ButtButt  to to
4-inch top4-inch top 4-inch top4-inch top tiptip tfPtfP BranchesBranches

_-_---_-___________-_---_-__________ pounds pounds perper  cubic foot  cubic foot __  __  __  __  __  __  __  --  __  __  --  __  --  --  __  --  --  --  --  --  --  --

l.O- 4.9
5.0-10.9
>ll.O-

1.G 4.9
5.0-10.9
Ill.0

l.O- 4.9
5.0-10.9
>ll.O-

5.0-10.9
>ll.O

5.0-10.9
>ll.O-

5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
>ll.U-

l.O- 4.Y
5.0-10.9
,ll.O

60 t 3.4
61 f 2.8
59 f 2.6

56 i 2.8
53 f 2.2
55 2 0.5

__
__

5757 ff 3.33.3

____
_-_-

5656 ff 2.12.1

59 t 2.7 ____
59 f 2.4 -_-_
58 t 2.1 5757 22 3.13.1

68 2 3.0
66 + 2.8

_-_-
6666 ff 4.04.0

62 _+ 2.2
63 t 1.4

67 ? 2.5
66 2 2.3

____
6666 f.f. 3.03.0

____
6666 ff 3.63.6

61 f 5.6
67 f 2.5
65 i 4.3

____
____

6565 ++ 5.25.2

G3 c 0.2
62 f 2.7
63 t 2.6

____
____

6464 ++ 5.35.3

CHESTNUT DAKCHESTNUT DAK

WoodWood

____ -_-_
____ 61 61 ff  3.13.1

6262 ff 3.43.4 50 50 ff 3.4 3.4

BarkBark

---- ----
____ 53 53 ff 2.0 2.0

5555 ++ 3.13.1 55 55 tt 2.3 2.3

Wood and BarkWood and Bark

-_-_ _-_-
-_-_ 59 59 +-+-  2.1 2.1

6060 ff 3.43.4 58 58 ff 3.1 3.1

SCARLET OAKSCARLET OAK

WoodWood

____ 69 69 ff 3.8 3.8
6969 ff 3.53.5 67 67 -+-+  3.7 3.7

BarkBark

____ 65 65 ++ 2.6 2.6
6666 ++ 2.92.9 66 66 ++ 2.6 2.6

Wood and BarkWood and Bark

69 69 ++ 3.5 3.5
6868 ;-;- 3.03.0 66 66 ++ 3.3 3.3

SOUTHERN RED OAKSOUTHERN RED OAK

WoodWood

____ ____
____ 67 67 ff 3.5 3.5

6767 ++ 5.65.6 65 65 *'*' 5.1 5.1

BarkBark

_-_- _-_-
____ 62 62 ?? 4.1 4.1

6363 ff 2.42.4 64 i-4.464 i-4.4

__
6060 tt 6.76.7
5757 tt 2.92.9

-_-_
5454 tt 2.92.9
5656 tt 0.10.1

5858 ;-;- 4.54.5
5757 ff 2.12.1

6363 ff 2.62.6
6969 ++ 4.84.8

6262 ++ 3.13.1
6363 tt 2.52.5

6363 ff 2.42.4
6767 ++ 3.83.8

____
6868 ?? 4.14.1
6767 tt 8.78.7

____
6464 tt 4.04.0
6363 +-+- 2.52.5

6060 ff 3.53.5
6161 rr 3.03.0
5858 ?? 3.33.3

5656 ff 3.13.1
5353 ?? 2.12.1
5555 '_'_ 2.32.3

5959 +-+- 2.92.9
5959 ff 2.62.6
5858 ff 3.03.0

6868 ++ 3.73.7
6767 ff 3.63.6

6464 ?? 2.92.9
6565 ff 2.52.5

6868 ff 3.43.4
6666 ff 3.33.3

6060 ff 6.36.3
6767 tt 3.03.0
6565 ff 5.15.1

6565 ff 1.51.5
6262 ff 4.04.0
6464 ?? 4.34.3

6060 ff 5.05.0
6161 -'-' 3.33.3
6262 ++ 2.62.6

6464 ?? 12.012.0
5656 tt 3.43.4
5555 ff 2.52.5

6161 1?1? 3.53.5
5959 ff 3.03.0
5959 ++ 2.22.2

6565 ff 0.80.8
6666 ff 0.80.8

5858 ff 0.50.5
6060 tt 1.51.5

6363 ff 0.60.6
6464 tt 0.60.6

6565 ++ 0.30.3
6666 ff 2.12.1
6565 ff 1.61.6

5757 ff 3.93.9
6161 II 2.12.1
6363 ++ 1.21.2

ContinuedContinued
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Table S.--Average green weight per cubic foot of wood,Table S.--Average green weight per cubic foot of wood, bark, and wood and bark combined, by tree component andbark, and wood and bark combined, by tree component and
size class, for hardwood species in the Piedmont--Continuedsize class, for hardwood species in the Piedmont--Continued
- - -- - - ~-~- ---_-----_----_-----_-

TreeTree StemStem
- - - - - -- - - - - - -_-_

sizesize TotalTotal Butt toButt to g-inchg-inch  to to Butt toButt to 4-inch4-inch  to to
-_--_--_-_--_--_

RuttRutt  to to
classclass treetree g-inchg-inch  top top 4-Inch top4-Inch top 4-inch4-inch  top top tiptip tiptip BranchesBranches

L@h_:sL@h_:s 1 P-^--

l.O- 4 .9
5.0-10.9
211.0

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
>11.0-

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.9
,ll .I)

l.O- 4.9
5.0-10.9
>ll.O-

l.O- 4.9
5.0-10.95.0-10.9
>ll.U-

_________--______ _ Pounds  per  cubic  foot _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Wood and BarkWood and Bark

6161 ff 4.24.2
6666 rr 2.12.1
6565 ++ 3.73.7

6262 22 5.15.1
6666 "" 2.92.9
6868 ++ 2.12.1

5555 ff 3.1
5555 ++ 5.75.7
5959 ff 3.93.9

6161 ++ 4.64.6
6464 ff 3.03.0
6767 ff 2.02.0

6262 ?? 5.85.8
6262 ff 5.15.1
6363 ++ 4.74.7

5050 ff 9.59.5
5454 rr 7.57.5
5757 _+_+ 6.66.6

5959 ?? 5.15.1
6060 ++ 4.64.6
6262 ?? 4.54.5

__
65 65 ff 4.8 4.8

_-

68 68 ;-;- 2.8 2.8

__
_-

58 58 ff 5.4 5.4

_-
67 67 ++ 2.6 2.6

__
63 63 ff 5.1 5.1

__
56 56 ff 8.9 8.9

__
__

62 62 -+-+  5.1 5.1

__ __
__ 6666 ff 3.03.0

6666 22 4.54.5 6565 ?:?: 4.64.6

YHITEYHITE  OAK OAK

_- __
__ 3 43 4

69 69 ff 3.6 3.6 :;:;  ::  217217

BarkBark

__ __
_- 5353 ff 6.56.5

5858 ff 5.65.6 5858 ** 5.35.3

Wood and BarkWood and Bark

__
__ 65-i 3.765-i 3.7

68 68 ff 2.7 2.7 67 67 ff 2.5 2.5

ALL SPECIESALL SPECIES

__ __
__ 6262 -+-+ 5.65.6

6363 tt 5.85.8 6363 ff 5.15.1

BarkBark

-_ __
” -- 5353 ff 9.79.7

5858 ++ 7.67.6 5656 ff 8.58.5

Wood and Bark

-_ __
__ 60 f 5.3

62 * 5.4 62 f 5.0

__
67 fi 2.5
66 f 6.0

__
65 ? 3.7
67 f 3.8

- -
55 f. 5.6
59 f 4.3

62 i- 3.2
64 + 2.5

- -
61 f 5.9
62 f 6.4

__
57 f 6.9
60 f 5.2

__
60 + 4.9
61 ! 5.0

61 f 4.9
66 + 2.5
65 * 4.6

62 + 5.1
67 f 3.3
69 f 2.7

55 + 3.8
53 f 6.3
58 f 5.3

61 f 4.8
64 f 3.6
67 + 2.5

62 * 5.8
62 f 5.4
63 f 5.1

50 f 10.4
54 f 9.0
57 ? 8.4

59 c 5.1
60 f 5.0
62 f 5.0

62 + 0.4
64 r 1.1
64 ? 1.1

64 f 3.0
64 ? 2.6
67 f 1.2

59 f. 8.6
60 f 5.3
61 f 5.5

62 f 3.6
63 f 1.1
66 t 2.3

61 f 7.6
61 f 4.6
62 f 4.2

57 f 11.9
59 t 5.0
59 f 4.6

60 + 6.9
6IJ f 3.8
61 ? 3.8
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Table 6.--Average green weight of wood and bark per cubic foot of wood, by tree component and size class, forTable 6.--Average green weight of wood and bark per cubic foot of wood, by tree component and size class, for
hardwood species in the Piedmonthardwood species in the Piedmont
-_-_--_-_-

AveraAvera  e an e and  d  standardxviationstandardxviation
- -- - --

gg
TreeTree StemStem

1___-____--1___-____--

sizesize TotalTotal
- - -- - -

Butt toButt to g-inchg-inch  to to
- -- -

Butt toButt to -4-w-4-w
I_--_I_--_
utt toutt to

classclass treetree g-inchg-inch  top top 4-Inch top4-Inch top 4-inch top4-inch top tiptip tiptip BranchesBranches
(Incl!eQ__(Incl!eQ__ --_---_-

_-~----~~_------_-_-~----~~_------_- Pounds per cubic foot Pounds per cubic foot __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __  __

SOFT HARDWOODSSOFT HARDWOODS

l.O- 4.9
5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
>ll.O

l.O- 4.9
5.0-10.9
>ll.O

1.0- 4 .9
5.0-10.9
>I1 .o

l.O- 4.9
5.0-10.9
>ll.O

l.U- 4.9
5.slU.9
>ll.O

l.O- 4.9
5.0-10.9

1.0- 4.9
5.0-10.9
j11.0-

1.w 4.9
5.0-10.9
>11.0-

74 t 5.4
71 f 5.1
70 t 3.8

67 c 4.1
64 f 3.4
64 r 4.6

76 ? 3.8
73 k 4.0
72 f 2.7

71 ? 6.3
69 f 1.9
67 t 4.4

75 + 7.2
68 t 4.6
70 f 2.9

81 f 4.7
79 + 6.1
79 f 3.5

79 + 4.7
70 2 4.4

83 f 0.6
81 f 4.9
78 + 3.7

82 f 1.9
70 2 2.0
76 f 1.0

__
__

68 ? 4.0

__
- -

62 f 5.3

__

70 5- 3.1

__
-_

68 t 5.0

__
-_

68 + 3.1

__

75 I- 4.0

_-
_-

-0
__

75 + 4.2

__
__

70 f 2.1

__ __
__ 69 i

71 71 ff 6.1 6.1 69 69 ff

RED RED MPLEMPLE

__ __
__ 62 f

60 f 4.4 61 f

SWEETGUHSWEETGUH

__ __
__ 71 71 ff

74 74 ff 4.4 4.4 70 70 ff

SYCAMORESYCAMORE

__ -_
__ 68 68 ++

66 66 ff 4.4 4.4 68 68 ff

YELLOW-POPLARYELLOW-POPLAR

__ __

73 i- 4.9
66 f
69 f

HARD HARDWOODSHARD HARDWOODS

__ __
__ 76 f

80 f 5.0 76 k

ELMELM

__ __
__ 68 2

HICKORYHICKORY

_- -_
__ 76 f.

76 f 1.8 75 f

CHESTNUT OAKCHESTNUT OAK

__ _-
__ 76 f

79 f 1.5 72 f

5.1
4.0

3.8
4.9

4.1
2.9

2.0
4.6

4.9
3.1

6.7
4.0

4.2

2.7
3.7

3.2
2.1

__
74 f 6.9
77 1: 9.4

__
66 f 4.7
66 f 5.6

__
77 f 6.0
80 + 9.4

__
70 f 4.7
66 f 2.7

__
71 f 6.2
80 f 6.1

__
81 + 6.4
89 + 8.3

__
73 ? 3.9

__
79 f 2.9
80 t 2.3

__
80 t 8.6
80 * 5.8

73 + 5.5
69 f 5.2
69 f 4.0

66 f 4.5
62 f 3.8
62 f 4.9

75 f 4.0
72 +_ 4.1
70 -+ 2.9

71 f 6.2
68 t 2.2
68 f 4.6

72 t 5.5
67 f 4.7
69 f 3.1

79 + 5.1
77 f 6.3
76 f 4.0

77 f 5.3
68 + 4.1

83 * 1.4
77 f 2.7
75 t 3.6

80 f. 2.0
76 t 3.1
72 -, 2.1

85 f 10.4
84 f 8.2
80 f 7.5

71 t 6.3
73 f 7.0
76 f 5.0

90 t 8.5
89 * 5.4
83 f 4.7

80 f 5.1
75 f 3.9
65 ? 4.0

91 * 9.0
a2 f 0.3
83 f 4.1

80 ? 6.9
90 t 7.7
87 t 3.2

85 f 9.5
79 ? 6.8

83 f 9.9
96 f 6.9
88 + 4.6

98 f 4.4
97 f 7.6
90 -+ 4.7

ContinuedContinued
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Table 6Table 6 .--Average green weight of wood and bark per cubic foot of wood,.--Average green weight of wood and bark per cubic foot of wood,
hardwood species in the Piedmont--Continuedhardwood species in the Piedmont--Continued

by tree component and size class, forby tree component and size class, for

_______-_--_-_______-_--_-
Average and standard deviationAverage and standard deviation

-- --
- - - - -- - - - -

TreeTree S t e m - - - - -S t e m - - - - -
-___-_--_-___-_--_

sizesize TotalTotal Butt toButt to g-inchg-inch  to to uuttuutt  to to 4-lncht6-4-lncht6-Butt toButt to
CldSS treetree g-inchg-inch  top top 4-inch top4-inch top 4-Inch4-Inch  top top tfP tiptip BranchesBranches
lW!%-)____-lW!%-)____- --_--_ -_-_

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Pounds Pounds per  cubic  foot _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _

SCARLET OAKSCARLET OAK

5.0-10.95.0-10.9 81 81 22 3.1 __ 3.1 __ _-_- 8080 ff 3.43.4 7878 ff 3.13.1 7979 ++ 3.33.3 9090 ff 4.34.3
>ll.O 79 -’ 3.2 76 f 4.1 80 f 3.1 76 5 3.8 08 -+ 4.5 77 _+ 3.7 85 f 1.7-

SOUTHERN RED OAKSOUTHERN RED OAK

l.O-l.O- 4.9 4.9 8080  ++ 0.6 __ 0.6 __ ---- ____ ---- 7070 ff 0.60.6 9393 tt 3.63.6
5.0-10.9 84 84 ++ 2.9 --. 2.9 --. ____ a2a2 ff 3.73.7 8888 ff 8.1 0303 ++ 3.73.7 9393 ff 7.77.7
>ll.O 80 f: 4.5 76 f 5.2 83 + 6.5 70 f 5.3 92 k 12.3 78 f 5.4 07 f 2.3

WHITEWHITE  OAK OAK

l.D-l.D- 4.9 4.9 79 79 ++ 1.8  1.8 _-_- -_-_ ____ ---- 7878 ff 1.41.4 102102 ++ 4.34.3
5.0-10.95.0-10.9 80 80 ++ 3.8 __ 3.8 __ ---- 7777 tt 3.03.0 0303 ff 5.35.3 7878 cc 3.03.0 8989 tt 4.34.3
>ll.U 79 f 2.4 76 f 2.0 80 f 4.0 76 f 2.7 91 + 4.9 76 t 2.7 89 f 2.3-

ALL SPECIESALL SPECIES

l.O-l.O-  4.9 4.9 76 76 tt 6.0 __ 6.0 __ _-_- ----
I-I-

7575 ++ 6.16.1 8686 tt 9.59.5
5.u-10.95.u-10.9 74 74 ff 6.1 __ 6.1 __ ____ 7272 ff 6.86.8 7777 7.57.5 7272 ++ 6.76.7 8787 ff 0.50.5
>ll.O 74 i 5.6 71 f 5.3 75 + 7.0 72 f 5.4 82 t 10.6 72 f 5.4 83 * 7.0
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i% Table 7.Table 7. --Keyression equations for estimating green and dry weight of above-stump total-tree wood, --Keyression equations for estimating green and dry weight of above-stump total-tree wood, bark,  andand  foliage, wood foliage, wood
and bark and bark ccxihinedccxihined  , and wood alone for and wood alone for hardwoohardwoo  species in the Piedmont, species in the Piedmont, with d.b.h. with d.b.h. as thethe independent variable independent variable
_- ____  l_-_-___- ._._ _~_--_-_--‘~._-~~-_--_-~-_-^~~--.‘-_-_I_-___-_I_-__

Species L’e’w _____%___.I_  _-- ___~R  yres\ionyres\ion   q&onq&on   commentscomments CoefficientCoefficient StandardStandard No.No. of of
0 r0 r QueenQueen ~l.(I>~Tl?‘~ti-2Trees Trees <<  1111  00 in  in dd  I~I~  h-l-h-l- Trees Trees >>~-__-~_1-~-.-_~-______-_-_-_~ of errnr 3 trees

species or determination sampled
cJrTxJl, dry a’ b a” h

(S,.,)
_ ____----_  __-_--.___--II_ -_-_----~---- ~~2)~~- - - -

TOTAL-TREE WOOD, BARK, AND FOLIAGETOTAL-TREE WOOD, BARK, AND FOLIAGE

Soft HardwoodsHardwoods

Red maple

Sweetyrrm

Sycamore

Yellow-poplar

GlW?fl
I’ry

3.737@2
1 .H4450

1.24651
1.74271

1.24702 O.Y9 0.0743 435
1.24857 0.W0.W 0.0859 435

Green

“V
5.36391
2.79851)

1.15934
1.17348

1.10433 0.99 II.0617 32
1.18311 U.99 0. U6 16 32

GreenGreen 3.52244 1.25422
DryDry 1.5Y3HY : .26123

1.30676 U.YY 0.0660 236
1.33488 0.119 0.0691 236

GreenGreen
1lr.Y1lr.Y

3.45877
1.57573

1.29420
1.2YOU5

GreenGreen 5.34413 1.16528
W YW Y 2.26626 1.199Y3

3.72H81
1.79335

6.98338
2.67230

2.73784
1 .llY56

5.69330
2.515U2

3.86208
2.07889

3.77719
2.65719

1.19029 0.98 0.0914 2Y
l.lY256 U.Y8 u .0903 29

1.23301 0.99 0.0563 78
1.21792 0.99 0.0569 78

Green 4.37384 1.24797
Ury 2.33125 1.27239

1.27855 0.99 0.0831 338
1.24510 0.99 0.0832 338

GreenGreen 3.55150 1.29029
DryDry 2.17565 1.24810

0.99 0.1089 16
0.98 0.1497 16

GreenGreen 3.91388 1.25991 2.07847 1.39188 0.99 0.0875 22
DryDry 2.28678 1.26943 1.45618 1;36354 0.99 0.0817 22

Green 3.58393 1.26451
Dry 2.07216 1.27407

0.98 0.1001 37
0.9Y 0.0952 37

GreenGreen 7.67883 1.12892 5.18502 1.2108U 0 .Y8 0.0584 32
DrYDrY 4.62402 1.11826 3.25755 l.l913r! 0.97 0.0619 32

GreenGreen 4.16110 1.24480 3.59805 1.27512 n.99 0.0619 48
DVDV 2.30252 1.25795 2.23731 1.26394 0.99 0.0658 48

Continued

Hard HardwoodsHardwoods

Elm speciesspecies

Hickory species

Chestnut oak

Scarlet oak

South. red oakred oak
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Table 7Table 7 .--Regression equations for estimating green and dry weight .--Regression equations for estimating green and dry weight of of above-stump total-tree wood, bark, and foliage, woodabove-stump total-tree wood, bark, and foliage, wood
and bark combined, and wood alone for hardwood species in the Piedmont,and bark combined, and wood alone for hardwood species in the Piedmont, with with d.h.h.d.h.h.  as the independent variable--Continued as the independent variable--Continued

-
SpeciesSpecies WeightWeight CoefficientCoefficient StandardStandard No. ofNo. of- -- - Regression equation coefficientsRegression equation coefficients

oror greengreen Trees Trees << 11 0 in d b h  in d b h l Trees Trees >> 11.0 in d  11.0 in d bb h  h **----%___--z-1-%--.-------%___--z-1-%--.--- -%-%-!--%-%-!- ofof error3error3 treestrees
speciesspecies Of- determinationdetermination sampledsampled
groupgroup drydry a'a' bb a"a" bb (R2)(R2)

(SY.X)(SY.X)

White oakWhite oak

All SpeciesAll Species

3.779063.77906
2.1713512.171351

4.021784.02178
2.072662.07266

1.285821.28582 4.123814.12381 1.267621.26762 0.990.99
1.294631.29463 2.753272.75327 1.245041.24504 0.990.99

1.246831.24683 3.770863.77086 1.260261.26026 0.990.99
1.255821.25582 2.172692.17269 1.245991.24599 0.980.98

TOTAL-TREE WOOD AND BARKTOTAL-TREE WOOD AND BARK

0.06280.0628 1lU1lU
0.06390.0639 110

0.0858 773
0.1127 773

3.454413.45441 1.25662
1.760001.76000 1 l 24794

4.677424.67742 1.18264
2.577122.57712 1.18599

3.56126
1.70240

8.54253
3.05746

2.52632
1.02343

5.53455
2.49193

3.70384
1.99365

3.78872
2.63110

1.25027 0.99 c) .0735 435
1.25488 9.99 0.0858 435

1.05705 0.99 U.0644 32
1.15035 0.99 0.0644 32

3.277473.27747 1.26281
1.531021.53102 1.26483

1.31709 0.99 0.0656 236
1.34881 0.99 n .0700 236

3.453753.45375 1.28604
1.591961.59196 1.28224

1.18772 0.980.98 0.9896 29
1.18881 0.98 0.0892 29

4.854594.85459 1.17925
2.159052.15905 1.20611

1.23567 0.99 0.0565 713
1.22273 0.99 0.0577 78

3.941583.94158 1.26290
2.197262.19726 1.27902

1.27115 0.99 0.0816 338
1.24145 0.99 0.0824 338

3.244683.24468 1.30218
2.042822.04282 1.25462

0.99 0.1080 16
0.98 0.1487 16

3.545123.54512 1.27159 1.96464 1.39467 0.99 0.0849 22
2.127522.12752 1.27670 1.40563 1.36312 0.99 0.08090.0809 22

3.362853.36285 1.26827
1.977421.97742 1.27701

0.99
0.99

0.0953
0.0919

37
37

Soft HardwoodsHardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

YY
ContinuedContinued
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00 Table 7.Table 7. --Regression equations for estimating green and dry weight of above-stump total-tree wood, --Regression equations for estimating green and dry weight of above-stump total-tree wood, bark, and foliage, wood and foliage, wood

and bark combined,and bark combined, and wood alone for hardwood species in the Piedmont,and wood alone for hardwood species in the Piedmont, with d.b.h. as the independent variable--Continuedwith d.b.h. as the independent variable--Continued

SpeciesSpecies
oror

speciesspecies
groupgroup

WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
greengreen Trees Trees << 11.0 in d.b in d.b h.'h.'__-__Z__-__Z Trees Trees >> 11.0 in d.h.h.2in d.h.h.2 ofof error3error3 treestrees- - - -- - - - ------

oror determinationdetermination (S,.,)(S,.,) sampledsampled
drydry a'a' bb a"a" bb (R2)(R2)

Scarlet oakScarlet oak

South. red oakSouth. red oak

White oakWhite oak

All SpeciesAll Species

GreenGreen
DryDry

GreenGreen
DryDry

6.97167 1.14034 5.082925.08292 1.206231.20623 0.980.98 0.0513 32
4.292694.29269 1.12622 3.297553.29755 1.151211.15121 0.98 0.0557 32

3.79154 1.25816 3.65002 1.26610 0.99 0.06500.0650 4848
2.16190 1.26622 2.24331 1.25852 0.99 0.06740.0674 4848

GreenGreen
DryDry

GreenGreen
DryDry

3.59943 1.28743 3.83734 1.27409 0.99 0.0624 110
2.107402.10740 1.29427 2.61564 1.24922 0.99 0.0636 110

3.672413.67241 1.25923 3.68006 1.25879 0.99 0.0840 773
1.965331.96533 1.26171 2.09786 1.24810 0.98 0.1113 773

TOTAL-TREE WOODTOTAL-TREE WOOD

GreenGreen 2.69151 1.27896 3.099Y9 1.24950 0.99 0.0783 435
DryDry 1.40258 1.26551 1.50675 1.25057 0.99 0.0898 435

GreenGreen 3.59496 1.21112 10.15858 0.99452 0.99 0.0685 32
DryDry 2.00850 1.21442 3.30769 1.11040 0.99 0.0683 32

GreenGreen 2.53317 1.28762 2.iiaoi 1.32495 0.99 0.06900.0690 236
DryDry 1.21586 1.28167 0.86858 1.35180 0.99 0.0737 236

GreenGreen 3.18226 1.29035 4.93410 1.19890 0.98 0.0917 29
DryDry 1.46669 1.28586 2.28758 1.19318 0.98 0.09140.0914 2929

GreenGreen 3.21823 1.22820 3.20054 1.22935 0.99 U .0567 78
DrYDrY 1.49256 1.25062 1.83348 1.20772 0.99 0.0597 78

GreenGreen 3.07161 1.27581 2.83843 1.29227 0.99 0.0903 338
DryDry 1.79309 1.28120 2.00363 1.25805 0.99 0.0904 338

GreenGreen 2.47940 1.33256
DryDry 1.61626 1.27640

0 . 9 9 0.106U0.106U 1616
0.98 0.15000.1500 1616

ContinuedContinued

Soft HardwoodsHardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard Hard Hardwoods

Elm speciesElm species



Table 7.Table 7. --Regression equations for estimating yreen and --Regression equations for estimating yreen and drydry weight of  weight of above-stxmpabove-stxmp   total-tm?total-tm?  wood, bark, and foliage,  wood, bark, and foliage, woodwood
and bark combined, and wood alone for hardwood species in the Piedmont,and bark combined, and wood alone for hardwood species in the Piedmont, with with d.b.h.d.b.h.  as the independent variable--Continued as the independent variable--Continued

---7- -~--

SpeciesSpecies - - W e i g h t- - W e i g h t
---.----.-

Reyressio~%t?%?if~tsReyressio~%t?%?if~ts
- -- -

CoefficientCoefficient StandardStandard No. ofNo. of- -- -
oror yreenyreen   __Tt%%?-i<ITTfi-%Tt%%?-i<ITTfi-%   d.h.xerd.h.xer  Tr~~s~-ii~%~.h.h._*Tr~~s~-ii~%~.h.h._*____-_---_-------'_-__-_~_._---_~_________-_---_-------'_-__-_~_._---_~_____ ofof error3error3 treestrees

speciesspecies deteminationdetemination

__ilr%L___~~_;_____-_-L_-_-b_--_--L-~--!?---_-_____ilr%L___~~_;_____-_-L_-_-b_--_--L-~--!?---_-___ (22)(22)
(S,.,)(S,.,)

----
sampledsampled

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

llhitellhite   mkmk

All SpeciesAll Species

GreenGreen 2.3Y5412.3Y541
IJVIJV 1.474481.47448

GreenGreen
DryDry

GreenGreen 2.699212.69921
DryDry l.fXj6UYl.fXj6UY

tireentireen %.MO50%.MO50
L'rYL'rY 1.5WII91.5WII9

ii.38060
1.47HU3

5.642425.64242
3.581603.58160

2.fi19212.fi1921
1.6231U1.6231U

--_---___-__-  ____ _ .______  ________

'Twes'Twes   << 11.0 inchpcinchpc   :'.b.h.:'.b.h.

Y = Y = a'(D2)ba'(D2)b

2Trees2Trees   >> 11.0  incht:sincht:s  s:.lr.h.-

Y = a"(U2)ba"(U2)b

w1er-v : Y Y -- component weiyht in pounds component weiyht in pounds
DD = tree  = tree d.h.h.d.h.h.  in inches in inches

a', a', a’, h =  WyrtzssionWyrtzssion  coefficients coefficients

31oy31oy  ,  , oo  formform

l.i?c)lSr, 0.95325 1.483721.48372 0.990.99 O.OSUlO.OSUl 2222
1.302371.30237 0.x04940.x0494 1.428461.42846 0.990.99 0.08120.0812 2%2%

1.295'361.295'36 0.980.98 0.10380.1038 3737
1.291641.29164 0.930.93 0.10520.1052 3737

1.146571.14657 3.913343.91334 1.222W1.222W 0.980.98 0.05140.0514 3232
1.124041.12404 2.654782.65478 1.186481.18648 0.980.98 0.1156s)0.1156s) 3232

1.255771.25577 2.753072.75307 1.381651.38165 0.990.99 0.06860.0686 4848
1.280821.28082 1.751841.75184 1.262711.26271 U.9dU.9d O.CJ7UlO.CJ7Ul 4848

1.320221.32022 3.092583.09258 1.285571.28557 0.990.99 0.06460.0646 110110
1.3154131.315413 2.160912.16091 1.255::11.255::1 0.990.99 0.06550.0655 110

1.27724 2 .!I9656 1.26756 (‘, 1 ‘.!( 0.0577 773
1.%7%11 1.72962 1.25335 (1 .W u.1114 773
_._________  - _-.___ -_^--_--__---_--.--__--_~.~- ._-

L



&&
Table Table Ij.Ij. --Regression equations for --Regression equations for esti!qatinyesti!qatiny   yt-eerlyt-eerl  and  and drydry weiyht of total-stem wood and hark  weiyht of total-stem wood and hark conlhinericonlhineri  and wood alone and wood alone
for for ImnivJootlImnivJootl  species in the  species in the Piedr~orit,Piedr~orit, with with d.h.h.d.h.h.  as the  as the independentindependent  variable variable
-~--~_~~~~_~~_~~~~~____~~-~~~__~-_-_~_;~__~~~~~_~_~~_~~~~___-~--~_~~~~_~~_~~~~~____~~-~~~__~-_-_~_;~__~~~~~_~_~~_~~~~___ -----I_-----I_

SpeciesSpecies We'yhtWe'yht  __--_-_-----~.__--_--.-__--_-_-----~.__--_--.-ReyressionReyression   equationequation  coofflclentscoofflclents
----7-;--_---_----------7-;--_---_------

CoefficientCoefficient StdndardStdndard No. No. of--of--
oror yreenyreen Trees Trees << 11 0 in  in ilil   bb h h l---~~er->'~~~-i~?-l,-~Zl---~~er->'~~~-i~?-l,-~Z-~_-_-_..r_-.__~_r_~__,---_-___._~______~__~--_-~_-_-_..r_-.__~_r_~__,---_-___._~______~__~--_ ofof error3error3 treestrees

speciesspecies oror detemitlatior,detemitlatior, sampledsampled
yroupyroup QQ a'a' hh a a "" bb (g2)(g2)

(Sy.,)(Sy.,)
------- ------- --_--_---_---_--_---_-   ---_~-_-___~~---_--____----__--_---__^_--_____----_~-_-___~~---_--____----__--_---__^_--_____- -----------~-----------~ -_.---_))_--_-_.---_))_--_

TOTAL-STEM WOOD AND BARKTOTAL-STEM WOOD AND BARK

Soft HardwoodsHardwoods

Red mapleRed maple

SweetyumSweetyum

SycamoreSycamoreP

Yellow-poplarYellow-poplar

Hat-d Hat-d HadwoodsHadwoods

Elm Elm specie:specie:

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

White oakWhite oak

GreenGreen
D'VD'V

1 .x739
1 .ZY19

1 .lfiYUS 0.95) 0.0760 435435
1.17111 9.w 0 .1x348 435435

GreenGreen
UryUry

2.884LW2.884LW
1.466641.46664

3.4321k3.4321k
1.893071.89307

1.21974
1.27502

u.73933 9.9Y U.0830U.0830 32
0.85265 u.s9 U.U856U.U856 32

GreenGreen
1)t-Y1)t-Y

2.H47022.H4702
1.312871.31287

1 .X986
1.27472

1.2U252 0.99 0.0666 236
1.22252 0.99 0.0720 236

GreenGreen
DrYDrY

3.854923.85492
l.BU787l.BU787

1.21745
1.20679

GreenGreen 4.161894.16189 1.187GU
DryDry 1.839371.83937 1.21873

GreenGreen
DryDry

3.265453.26545
1.844491.84449

1.25704
1.27009

4.621154.62115
2.237502.23750

36.U557936.U5579
11.29115

3.92363
1.68638

3.47106
1.52656

4.74211
2.61846

7 .t34482
6.03182

1.73933 0.980.98 0.08890.0889 29
1.24206 0.980.98 0.0887 29

1.16039 0.98 0.0602 78
1.14509 0.98 0.0594 78

1.07428 0.99 0.0787 338
1 .a7303 0.99 0.0816 338

GreenGreen 2.509522.50952 1.38580
DryDry 1.637631.63763 1.21880

0.99 0.1114 16
9.98 0.1575 16

GreenGreen 3.21191 1.22618 2.06379 1.31841 0.99 0.0683 22
DrYDrY 1.97528 1.23186 1.72985 1.25953 0.99 0.0708 22

GreenGreen 2.91108 1.25815
DrYDrY 1.74635 1.264132

0.99 0.0918 37
0.99 0.0904 37

GreenGreen 7.30927 1.06838 7.07711 1.07511 0 . 9 9 0.0430 32
DVDV 4.55975 1.04716 4.96382 1.02Y46 0.99 0.0402 32

tireentireen 3.42543 1.24413 8.29811 1.05964 0.98 0.07690.0769 48
DrYDrY 1.96985 1.24888 5.74409 1.02572 0.980.98 0.07890.0789 48

GreenGreen 3.94053 1.20929 4.92392 1.16284 0.99 0.06290.0629 110
DrYDrY 2.33238 1.21371 3.62486 1.12177 0.99 0.0652 110



.

Table 8.Table 8. --9eyression--9eyression  equations for estimating green and dry weight of  equations for estimating green and dry weight of total-stem wood and bark combined and wood alone
for hardwood species in the Piedmont,species in the Piedmont, wit?wit?  d.b.h. as the independent variable--Continued d.b.h. as the independent variable--Continued

-___:-
Species WeightWeight ReyGK~SnReyGK~Sn  coefficients coefficients CoeffEientCoeffEient Stdn;iardStdn;iard No. ofNo. of

oror greengreen T?&??ii-%-indbT?&??ii-%-indb  h--Trees  h--Trees >> 11 0 in in d b h d b h 22-_--__%__--_--__%__- __._E_1_1.____-__---_-_2-_--__~-z-*-.__._E_1_1.____-__---_-_2-_--__~-z-*-. ofof error3error3 treestrees
species

d;
determination sampled

yro!!P____ __ a’ b a” b (R2)
&.x)

- - - - - - -~--- -

All SpeciesAll Species

Soft HardwoodsHardwoods

RedRed maple maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplar

Hard HardwoodsHardwoods

Elm species

Hickory species

Chestnut oak

Scarlet oak

P South. MI oak

GreenGreen 3.05596 1.26193
Dry 1.6374U 1.26316

Green 2.2Y553 1.2tJY64
Dry 1.195’33 1.27529

Green 2.71814
Dry 1.54154

Green 2.23375
Dry 1. U6U49

1.24661
1.24764

1.295’;3
1.29157

Green 3.57651 1.22324
Dry 1.67801 1.21177

I; vzen 2.92832 1.22727
Dry 1.34294 1.25372

Green 2.5543!Y 1.27648
Dry 1.50661 1.27832

i,
!Ity

1.99983
1.35944

1.31513
1.23738

tireen 2.16113 1.25706
Dry 1.34563 1.26652

Green 2.10341 1.28826
DV 1.31709 1.28164

Green 5.86508 1.08429
Dry 3.77556 1.05401

Green 2.47712 1.27276
DV 1.48494 1.26384

3.93834 1.17708 0.99
1.932U2 1.17527 0.99

37.16936 U.70123 0.99
11.01055 U .83768 0.99

3.17921 1.22194 O.Y9
1.38257 1.23627 0.9Y

3.15518 1.24938 0.98
1.4202U 1.24655 0.98

3.88793 1.16817 0.9ti
2.28931 1.14251) 0.98

5.93585 1.10065 0.99
4.62594 1.04441 0.99

0.99
0.98

0.99368 1.41907 0.99
0.95566 1.33788 0.99

0.98
0.98

5.87333 1.08399 0.99
4.34532 1.05401 0.99

6.05373 1.08643 0.980.98
4.35351 1.03956 0.980.98

5.72003 1.13122 0.99
3.4U599 1.11043 0.98

TOTAL-STEM WOOD

0.0789
0.0992

773
773

0.08U3 435
U .U882 435

0.0847 32
U .U859 32

0.0699 236
0.0749 236

0.0900 29
0.0897 29

0.0598 78
0.0602 78

0.0867 338
0.0884 338

0.1116 16
0.1588 16

0.0698 22
0 l 0740 22

0.1018 37
0.1036 37

0.0440 32
0.0407 32

0.0785
0.0797

48
48

I:ontimredI:ontimred



if? Table Table !3.!3. --Regression equations for estimating green and dry weight of total-stem wood and --Regression equations for estimating green and dry weight of total-stem wood and batibati  combined and wood alone combined and wood alone
for hardwood species in the Piedmont,for hardwood species in the Piedmont, with d.b.h. as the independent variable--Continuedwith d.b.h. as the independent variable--Continued

SpeciesSpecies
oror

speciesspecies
groupgroup

WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
greengreen Trees Trees << 11.0 in  11.0 in d.b.h,'d.b.h,' Trees Trees >> 11.0 in  11.0 in d.b.h3d.b.h3 ofof error3error3 treestrees- - -- - -

oror determinationdetermination sampledsampled
drydry a'a' bb a"a" bb (R*)(R*)

(Sy.x)(Sy.x)

WhiteWhite oakoak GreenGreen 2.837042.83704 1.253751.25375 4.146494.14649 1.174621.17462 0.990.99 0.06710.0671 110
DV 1.77828 1.24515 3.07673 1.13084 0.99 0.0687 110

AllAll SpeciesSpecies GreenGreen 2.412882.41288 1.282991.28299 4.635054.63505 1.146861.14686 0.990.99 U.0839U.0839 773773
DVDV 1.335021.33502 1.275641.27564 2.787652.78765 1.122121.12212 0.980.98 0.10050.1005 773773

'Trees 'Trees << 11.0 inches d.b.h.inches d.b.h.

Y  =  a'(D2)ba'(D2)b

2Trees2Trees  >> 11.0 inches d.b.h.inches d.b.h.--

Y = Y = a"(D2)ba"(D2)b .

Where: Y =Where: Y = component weight in poundscomponent weight in pounds
D = tree d.b.h. in inchesD = tree d.b.h. in inches

a' a' , a", a", b = regression coefficientsb = regression coefficients

31og,, form form



Table 9.Table 9. --Regression equations for estimating cubic-foot volume of --Regression equations for estimating cubic-foot volume of above-stlrmpabove-stlrmp  total-tree wood and bark combined and total-tree wood and bark combined and
\rood\rood  alone for hardwood species in the Piedmont using  alone for hardwood species in the Piedmont using ri.h.h.ri.h.h. as the independent variableas the independent variable

---------Species VolumeVolume
-.-_-~-__-I__~

-K~ion~quation-K~ion~quation  coefficients coefficients CoefXcientCoefXcient StandardStandard No. ofNo. of__-----i--~-__-----i--~- -----I_~-----I_~
oror wood wood && ha& Trees  ha& Trees << 11.0 InIn  d.h.h.'d.h.h.' Trees Trees >> 11  11 O-'m~T???O-'m~T???-_----_---.--_---_-~___--_---_*---_----_---.--_---_-~___--_---_*-- ofof error3error3 treestrees__--___--_

speciesspecies oror deterninationdeternination sampledsampled
___!Lr?i'___-wOOd__o!zL-_-a'---_____!Lr?i'___-wOOd__o!zL-_-a'---__ hh a"a" i-Ii-I (R2)(R2)

(Sy.J(Sy.J
-___-I___~---___-I___~-- - -- - _ - - -_ - - -

Soft Hardwoods

Red mapleRed maple

SweetyumSweetyum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

f_lmf_lm  species species

Hickory speciesHickory species

CnestnutCnestnut   oakoak

Scarlet oakScarlet oak

WdXBkWdXBk 0.06133 1.24731
WoodWood 0 .O4528 1.27576

1.23275 il.99 U .0761 435435
1.23689 0.99 0.07Y6 435435

WdXRkWdXRk 0 .O~YUZ 1.16798
I4OOd 0.06925 l.lY637

1 1 .(I4783 O.Y9 0.0545 3232
II. 994u5 0.9Y 0.0542 3232

0.05777
0.04174

1.25UY3
1.7809Y

1.277Y91.277Y9 0.0644 236236
1.310301.31030 0 .U678 236236

Wd&Rk
Wood

Wd&Bk
WOOd

0.04866 1.31311
U.04437 1 . 3%l)hfl

1.137731.13773
1.145661.14566

0.0868 2929
U.0887 2Y2Y

0.09562 1.156m3
0.06617 1.1’14Y 0

1.228181.22818 U.98 0.0590 7878
1.197031.19703 0.99 0 .U551 7878

WOnti

U .r)h449 1.25435
U.0477H 1.27429

TOTAL TREE

0.116577
U .05456

0.15339
0.18274

n.05074
0.03637

1).112H3
O.lU270

0 .U67Y3
0 .U6550

0.07U88
0.05221)

1.234651.23465 0.99 0.0784 338338
l.%5S;34l.%5S;34 O.YY 0.0830 338338

1.

U .05579
0 .U3U;JU

1.3n11:!
1.34482

0.99 0.1107 1616
U.Y9 0.1045 1616

WdXUk 0 .rw89 1.27111 il.OFiU47 1.31n251.31n25 0.990.99 0.0802 2222
Wood 0.0411M 1.2R532 0.02587 1.386251.38625 11.9911.99 0.0695 2222

IId&l%kIId&l%k
WoodWood

U .I15722
U .U40%5

0.99
0.9Y0.9Y

0 .U842
0.0921

3737
3737

WdRI3kWdRI3k U . lflO28 1.15114 0 .I17664 1.207211.20721 O.Y9 0.0475 3232
WoodWood U.07922 1.16U19 0.053UY 1.724YU1.724YU 0.99 U.0461 3232

!~ldR!Xk!~ldR!Xk 0 .U6334 1.23586 U.04628 1.30129 U.YY 0 .U637 4848
WoodWood 0 .U456U 1.75b47 U.U3162 1.33367 u.99 U .[I649 4848

ContinuedContinued



e Table Table 9.9. --Rcgrt~ssion--Rcgrt~ssion   allcationsallcations  for estimating cubic-foot  for estimating cubic-foot volul7evolul7e  of abov of abov e-st:lrrlpe-st:lrrlp  total-tree wood  total-tree wood and bark and bark cor?binedcor?bined   aqdaqd
WOODWOOD   dlonedlone  for  for ban-lwoodban-lwood  species in the  species in the Piedr:lont,Piedr:lont, wit?wit?  d.h.h.d.h.h.  a5 the  a5 the iqde;Iendt?ntiqde;Iendt?nt variable--Continued variable--Continued

__-___:__-_____________________-_P,r,Liress~~_Pllu~~iion_i.,;~~~f~~i~~nts_____-___:__-_____________________-_P,r,Liress~~_Pllu~~iion_i.,;~~~f~~i~~nts___
SpecwsSpecws VolumeVolume

__------_-~-----_--~-~~~----_________________------_-~-----_--~-~~~----_______________
CoefficientCoefficient StandardStandard No.No.  of of__--_--_--_-_f-__--__--_--_--_-_f-__-- _-_----_-~-I-__-----_-_----_-~-I-__-----

oror woofiwoofi   RR hark  hark TnmTnm  << 11 0 lnln  dd  bb  I;-r---TreesI;-r---Trees   >> 11.0  11.0 inin  rlrl  h.17h.17 22______..__~_____~_LI____._______-___--t_--L______..__~_____~_LI____._______-___--t_--L 9f9f error3error3 treestrees
speciesspecies oror deteminationdetemination 0,.x)0,.x) sampledsampled
groutgrout wood wood OnlyOnly a'a' hh aa IIII hh (Q2)(Q2)_-____-_-____-  -___--_______~________________-____--_-__--------_-_-_-_-_----_---------~--~---___--_______~________________-____--_-__--------_-_-_-_-_----_---------~--~-- __---__--- ----_---_--------_---_----

White White mkmk !JdhHk!JdhHk 0.063220.06322 1.257071.25707 0.063750.06375 1.255351.25535 u.99u.99 O.MUYO.MUY 110110
UOOdUOOd II.04497II.04497 1.288571.28857 t).ll4xNt).ll4xN 1.37461)1.37461) O.Y9O.Y9 U.UGOtiU.UGOti 11 11 1111

AllAll SpeciesSpecies WdRRkWdRRk U.116272U.116272 l.%%J45l.%%J45 U.M1~1%U.M1~1% 1.733231.73323 0.930.93 0.07870.0787 773773
WoodWood U.04639U.04639 1.?74981.?7498 O.0536UO.0536U 1.744881.74488 O.YYO.YY 0.08170.0817 773773

____  __________  -.____  __,___ ____________________  .___.__  --- ____ -_--~-~--~~_.__----._-----------.---

'Trees'Trees   << 11.0 inches  11.0 inches d.h.h.d.h.h.

Y  =  a'(D2)ba'(D2)b

"Trees "Trees >> 11.0 inches inches d.h.h;d.h.h;--

Y  =  a”(lP)b

Whew:Whew: Y = component  component volumevolume  in cubic feet in cubic feet
I2I2 =  = tree tree d.b.h.d.b.h.  in inches in inches

a', a', a”, b = b = EgressionEgression  coefficients coefficients

31og31og  , o  forruforru



Table 10. --Regression equations for estimating cubic-foot volume of total-stem wood and bark combined and wood alone for--Regression equations for estimating cubic-foot volume of total-stem wood and bark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with with d.h.h.d.h.h.  as the independent variable as the independent variable

~-
SpeciesSpecies VolumeVolume RocEsionRocEsion   ejlJation?&ffiCientsejlJation?&ffiCients

- -- -_ - - e -_ - - e -
CoefficientCoefficient StandardStandard 140.140.  of- of-- - - - - _ _ :- - - - - _ _ :

oror wood wood && bark Trees  bark Trees << 11.0 innh?innh? Trees > 1l.r)  InIn  dd  hh h  h **--%-•--z---%-•--z- ofof error3error3 treestrees
speciesspecies oror determinationdetermination ("Y.X)("Y.X) sampledsampled
groupgroupw o o d  w o o d  onlyonly a'a' bb a"a" bb- - - -- - - - - -- - --LI_--LI_ (p')(p') - -- -

TOTAL STEMTOTAL STEM

Soft HardwoodsHardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

Wd&BkWd&Bk
WoodWood

0.05122
0.03847

1.35830
1.28688

0.090120.09012
U.97226U.97226

0.663060.66306
0.652780.65278

0.087560.08756
0.058820.05882

u.07330u.07330
0.068100.06810

O.cJ8798O.cJ8798
0.079900.07990

0.147960.14796
0.108860.10886

1.14049 0.99 0.07580.0758 435435
1.15544 0.990.99 O.U78UO.U78U 435435

!Jd&Bk!Jd&Bk 0.06336 1.71217
woodwood o.u5114 1.23716

0.722570.72257 0.990.99 0.06840.0684 3232
(1.70613(1.70613 0.990.99 U.U673U.U673 3232

WdlCRkWdlCRk u .04986 1.26029
WoodWood 0.03652 1.29093

1.142851.14285
1.191531.19153 3.YY

0.06620.0662 236236
0.06820.0682 236236

Wd&BkWd&Bk 0.05459 1.24104
woodwood 0.05013 1.24991

1.179571.17957
1.186041.18604 0 .ir,.l

0.08520.0852 2929
O.U858O.U858 2929

WdPcBkWdPcBk 0.08183 1.16608
WoodWood 0.06UOl 1.19469

1.509601.50960 0.980.98 0.06480.0648 7878
1.134991.13499 0.980.98 0.05980.0598 7878

Wd&BkWd&Bk 0.05376 1.24627
GJOod U.04021 1.27213

1.035141.03514 0.990.99 0.07780.0778 338338
1.064481.06448 0.990.99 0.08230.0823 338338

WdllrRkWdllrRk 0.04369 1.27843
woodwood 0.03127 1.32648

0.990.99 u.1099u.1099 1616
0.990.99 0.10810.1081 1616

Wd&RkWd&Rk 0.05484 1.22724 0.060120.06012 1,2fJ8051,2fJ805 0.990.99 0.06460.0646 2222
woodwood 0.03771 1.25407 0.031150.03115 1.293951.29395 0.990.99 0.06170.0617 2222

WdRRkWdRRk 0.04993 1.24922
WoodWood 0.03565 1.27559

0.99 0.08130.0813 3737
0.990.99 0.08940.0894 3737

Wd&BkWd&Bk 0.10646 1.07358 0.10101 1.084551.08455 0.980.98 0.U4880.U488 3232
woodwood 0.08287 1 .u9534 0.084213 1.092031.09203 0.980.98 0.04880.0488 3232

Wd&BkWd&Bk 0.05764 1.21902 u.1021)4 1.099941.09994 0.980.98 0.07410.0741 4848
WoodWood 0.04290 1.23743 0.06547 1.149271.14927 0.980.98 0.U7200.U720 4848

ContinuedContinued



&T Table 10 .--Reyression.--Reyression  equations for estimating cubic-foot volume of total-stem wood and bark combined and wood alone for equations for estimating cubic-foot volume of total-stem wood and bark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with d.h.h. as the independent variablewith d.h.h. as the independent variable

SpeciesSpecies VolumeVolume Reyression equation coefficientsReyression equation coefficients CoefficientCoefficient StandardStandard No. No. of-of-
oror wood wood && bark Trees  bark Trees << 11.0 inin  d.h.h.'d.h.h.' Trees Trees >> 11.0 in d.b.h.2 11.0 in d.b.h.2 ofof error3error3 treestrees

speciesspecies oror determinationdetermination (SY.X)(SY.X) sampledsampled

-L!!?JP wood onlywood only a'a' bb a"a" bb (R2)(R2)

White oakWhite oak WdltBkWdltBk 0.070010.07001 1.175601.17560 0.083210.08321 1.139571.13957 0.990.99 0.06200.0620 110
Wood 0.04919 1.21908 0.06392 1.16447 0.99 0.0637 110

All Species Wd&BkWd&Bk 0.052450.05245 1.252261.25226 0.109790.10979 1.098201.09820 0.990.99 0.07710.0771 773773
WoodWood 0.039330.03933 1.279631.27963 0.084890.08489 1.119201.11920 0.990.99 0.08U40.08U4 773773

--

'Trees 'Trees << 11.0  11.0 inche?inche?   d.b.h.d.b.h.
'Q'Q

Y = Y = a’(D2)b

2Trees  > 11.0 inches inches d.b.h.d.b.h.--

Y  =  a”(llqb

Where:Where: Y = component volume in cubic feetY = component volume in cubic feet
TlTl = tree d.b.h. in inches = tree d.b.h. in inches

a', a', an,an, hh =  = feyressionfeyression  coefficients coefficients

310g , o form





P
co Table 11. --Reyression--Reyression  equations for  equations for esti~~tatinyesti~~tatiny  green and dry  green and dry weiyhtweiyht  of  of above-sfxmpabove-sfxmp  total-tree  total-tree wc)od,wc)od,  bark, and foliage, wood and foliage, wood

andand  hdrkhdrk   COd3illdCOd3illd  , and wood alone for hardwood and wood alone for hardwood qleciesqlecies  in the  in the Pie3mont,Pie3mont, -4th  d.b.h.d.b.h.   antIantI  total height as independent total height as independent
variables--Continuedvariables--Continued

_-----T_--_-______  _._.____  -__ ____  _- ____ _.____.___;___‘_______‘_.___;__________._________~~~~~~e~t__._~~~~~~~_._~o~_9~
SpeciesSpecies Ih?1yht_ RegressiorlRegressiorl   quationquation coefficient., coefficient.,

or yrrenyrren
_~~~;s-~-iII~-~~-~~~~~l~t_-____~~~J_,_ii~~_~n-~~~_~~~___~~~;s-~-iII~-~~-~~~~~l~t_-____~~~J_,_ii~~_~n-~~~_~~~__
---__---____------~____-________.------.---.__~____.---__---____------~____-________.------.---.__~____. ofof error3error3 treestrees

si)eciessi)ecies
d;d;

deterrtlinationdeterrtlination (s..(s..   "1"1 SamDIedSamDIed
groupgroup a’ b a” b CC_-_----_-_----  --_-___--__--_-___--__   -_-_ _--_-- WIWI  ''  I*"'I*"'   ''_---_~--__-___-_-------~-~---~~~-_--~____--______-.~~_-~______________---_~--__-___-_-------~-~---~~~-_--~____--______-.~~_-~_____________

\Ihite\Ihite  oak oak

All SpeciesAll Species

Soft Hardwoods

Red vidple

Swect.JJnlSwect.JJnl

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

GreenGreen
UrYUrY

GreenGreen
DryDry

0.24!IlY 0 .Q87SW 0.113382 1.157481.15748 0.982580.98258
U.13493U.13493 0.989690.98969 (1.06771(1.06771 1.133461.13346 U.98969U.98969

0.306450.30645 U.933U7U.933U7 U.U9434U.U9434 1.178741.17874 0.9331370.933137
0.157690.15769 II.II. Y 38UU U.U5216U.U5216 1.168671.16867 U.93WUU.93WU

TOTAL-TREE WOOD TOTAL-TREE WOOD AND BARK

GreenGreen 0.243U6 U .Y4443 U. 10946
DryDry U.12693 U .Y37211, U .U5332

!;reen!;reen U.32214 U.YlU52
'Jry'Jry U.176u3 U.91317

0.232us
U. 1WUO

0 .Y4503
0 .!I4643

tit-eentit-een 0.137740.13774 1.02W4
L)ryL)ry 0.0636tj0.0636tj 1 .W573

GreenGreen 0.263300.26330 U .93732
DryDry U.11509 U .95352

GreenGreen
JJryJJry

0.297790.29779
0.160650.16065

0.94543
0.05747

U.114YG
U .U4068

U .06999
u .02818

0.34788
u. 15849

0.13885
0.06855

0.06774
0.04467

1.11083 U.94449
1.11815 O.Y3728

1.13538 rj.91052
1.31861 U.91317

1.19494 0.94503
1.22662 0 .Y464U

0.83485 1 .n2804
0.83560 1.02573

1.07125 U .Y3782
1.06155 U.95352

1.25419 0.94543
1.22435 0.95747

GreenGreen 0.25810 0.95874
DryDry 0.17690 0.02435

GreenGreen 0.28410 0.95141 0.07224 1.23694 U.95141
DryDry 0.16922 0.95583 0.05168 1.20316 0.95583

GreenGreen 0.19171 0.985870.98587
DryDry 0.11122 0.9920s

0.99
U.Y9

U.Y9
0.98

U.99
U.Y9

0.99
il.99

U.YY
O.Y9

0.99
U .99

0.99
0.99

0.99
0.99

0.99
0.99

0.99
U.99

0.99
0.99

0.0526 110
0.0525 110

U.0864
0.1197

773
773

U.U595
0.0779

435
435

0.0541 32
0.0534 32

0.0548 236
0.0603 236

0.0587 29
0.0558 29

0.0409 78
0.0511 78

0.0731 338
0.0740 338

0.0833 16
0.1272 16

0.0747
0.0659

0.0667
0.0673

22
22

37
37

Continued



Table Table 11. --Regression equations for estimating green and--Regression equations for estimating green and
and bark combined, and wood alone for hardwood speciesand bark combined, and wood alone for hardwood species
variables--Continuedvariables--Continued

dry weight of above-stump total-tree wood, bark, and foliage, wooddry weight of above-stump total-tree wood, bark, and foliage, wood
in the Piedmont, in the Piedmont, with d.b.h. and total height as independent d.b.h. and total height as independent

SpeciesSpecies
oror

speciesspecies
groupgroup

WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandadStandad No. ofNo. of-
greengreen Trees Trees << 11.0 in in d.h.h.'d.h.h.' Trees > 11.0 in  in d.b.h.2d.b.h.2 ofof error3error3 treestrees

oror determinationdetermination sampledsampled
drydry a'a' bb a"a" bb

(SY.X)(SY.X)
C (R2>

Scarlet oakScarlet oak

South. red oakSouth. red oak

White oakWhite oak

All SpeciesAll Species

Soft Hardwoods

l?ed maple maple

SweetyumSweetyum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard Hardwoods

Elm speciesElm species

$$

Green 0.298200.29820 0.95918
nv 0.193390.19339 0.94580

0.95918 0.97 0.0623 32
0.94580 0.97 0.0668 32

GreenGreen
DryDry

GreenGreen
DryDry

GreenGreen
DryDry

0.264880.26488 0.95457
0.147860.14786 0.96117

0.95457 0.99 0.0442 48
0.96117 0.99 0.0462 48

0.227340.22734 0.98415
0.130690.13069 0.9897Y

0.98415 0.99 0.0510 110
0.98979 0.99 0.0509 110

0.271760.27176 0.94274
0.147240.14724 0 .Y4275

0.096970.09697 1.193411.19341
0.066010.06601 1.169941.16994

0.101440.10144 1.154711.15471
0.061060.06106 1.145571.14557

0.096320.09632 1.163211.16321
0.064510.06451 1.136991.13699

0.089030.08903 1.175431.17543
0.049640.04964 1.169481.16948

TOTAL-TREE WOODTOTAL-TREE WOOD

0.9427n 0.0827 773
0.942 1) 0.1171 773

‘.

GreenGreen 0.179)300.179)30 U.96177 0.089900.08990 1.10631 0.96177 ij . ‘43 0.0618 435
DryDry 0.097030.09703 0.95097 0.045110.04511 1.11065 0.95097 l l . 9 9 0.0796 435

GreenGreen 0.230960.23096 0.93295 0.124020.12402 1.116261 0.93295
J-JryJ-Jry 0.1281180.128118 0.93549 O.(J3989O.(J3989 1.17871 0.93549

0 . 9 9
0 . 9 9

0 . 9 9
0 . 9 9

0 . 9 9
0 . 9 9

0 . 9 9
0 . 9 9

0 . 9 9
0 . 9 9

0 . 9 9
0 . 9 9

0.0536 32
0.0534 32

GreenGreen 0.16922 0.96425 G.05500G.05500 1.19861 0.96425
DryDry 0.082130.08213 0.95995 0.022970.02297 1.22561 0.95995

0.0541 236
0.0592 236

GreenGreen 0.125070.12507 1.03190 0.307890.30789 0.84406 1.03190
DryDry 0.057970.05797 1.02895 0.144590.14459 0.83837 1.02895

0.0603 29
0.0578 29

GreenGreen 0.155480.15548 0.97611 0.104540.10454 1.05888 0.97611
DryDry 0.072350.07235 0.98718 0.055500.05550 1.04247 0.98718

0.0409 78
0.0551 78

tireentireen 0.224860.22486 0.955620.95562 0.048920.04892 1.27369 0.95562
DryDry 0.129840.12984 0 0 .Y5964 0.033940.03394 1.23943 0.95964

0.0796 338
0.0798 3 3 8

GreenGreen 0.18592 0.98109
DryDry 0.134070.13407 0.94042

0.0798 16
0.1277 16

ContinuedContinued



:: Table Table 11 .--Regression equations for estimating green and dry weight of above-stump total-tree wood, bark, and foliage, .--Regression equations for estimating green and dry weight of above-stump total-tree wood, bark, and foliage, wood
and bark combined, and wood alone for hardwood species in the Piedmont,and bark combined, and wood alone for hardwood species in the Piedmont, with d.b.h. and total height as independentwith d.b.h. and total height as independent
variables--Continuedvariables--Continued

SpeciesSpecies
Or

speciesspecies
groupgroup

WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandarcfStandarcf No. ofNo. of
greengreen Trees Trees << 11.0 in  11.0 in d.b.h.1d.b.h.1 Trees Trees >> 11.0 in d.b.h.2 11.0 in d.b.h.2 ofof error-3error-3 treestrees

oror determi%&ondetermi%&on sampledsampled
drydry a'a' bb a"a" bb

(S,.,)(S,.,)
C UN

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

White oakWhite oak

All SpeciesAll Species

GreenGreen 0.183700.18370 0.966800.96680 0.03339 1.322351.32235 0.966800.96680 0.99 0.06580.0658 2222
DryDry 0.110020.11002 0.97549 0.027560.02756 1.264131.26413 0.97549 0.99 0.06240.0624 2222

GreenGreen 0.126080.12608 1.008461.00846
DVDV 0.079040.07904 1.005111.00511

0.99 0.06780.0678 3737
0.99 0.07020.0702 3737

GreenGreen 0.236670.23667 0.964690.96469 0.073070.07307 1.20974 0.964690.96469 Il.98 0.06230.0623 3232
DoDo 0.162440.16244 0.943890.94389 0.053540.05354 1.175311.17531 0.943890.94389 0.97 0.06790.0679 3232

GreenGreen 0.176070.17607 0.976700.97670 0.071100.07110 0.165760.16576 0.976700.97670 0.99 0.04540.0454 4848
DrYDrY U.U. 10609 0.97270 0.045840.04584 1.147671.14767 0.97270 0.99 0.04840.0484 4848

GreenGreen 0.15297 1 .OlOll 0.07099 1.170201.17020 l.UlOll 0.99 0.04980.0498 110
DryDry 0.09539 1.00695 0.05039 1.140001.14000 1.00695 0.99 0.0494 110

GreenGreen 0.20242 0.95702 0.06917 1.18091 0.95702 0.99 0.0825 773
DVDV 0.11508 0.95131 0.03994 1.17198 0.95131 0.98 0.1144 773

'Trees 'Trees << 11.0 inches d.b.h. 11.0 inches d.b.h.

Y =  a'(D*Th)ba'(D*Th)b

*Trees *Trees >> 11.0 inches d.b.h.inches d.b.h.--

YY = = a"(D*)ba"(D*)b   (Th)C(Th)C

Where:Where: Y = component weight in poundsY = component weight in pounds
00 = tree d.b.h. in inches= tree d.b.h. in inches

Th = tree total height in feetTh = tree total height in feet
a', a", b, c =a', a", b, c = regression coefficientsregression coefficients



Table 12Table 12 .--Regmssion.--Regmssion  equations for  equations for csti!llafirlgcsti!llafirlg  green and dry weight of total-stem wood and bark combined and wood alone green and dry weight of total-stem wood and bark combined and wood alone
for hardwood species in the Piedmont,for hardwood species in the Piedmont, with d.h.h. and total height as independent variableswith d.h.h. and total height as independent variables

SpecTesSpecTes lleiyhtlleiyht ReyrersionReyrersion u&ionu&ion  coefficients coefficients
e%e%

CoefficientCoefficient StandardStandard No. ofNo. of
Or green Trees Trees << 11.0 in  11.0 in d.h.h.d.h.h.   -I______-I______Trees Trees >> 11.0 in  11.0 in d.h.h.2d.h.h.2 ofof et-t-or3et-t-or3 treestrees-___II--___II-

speciesspecies
YroupYroup d;;d;;

determinationdetermination sampledsampled
a'a' t-lt-l a"a" bb

(S,.,)(S,.,)
C (R2)

TOTAL-STEM WOOD AND BARKTOTAL-STEM WOOD AND BARK

Soft Hardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Elm species

Hickory species

Chestnut oak

Scarlet oak

South. rx+xI oak

GreenGreen u.19535 0.954211
DVDV 0.10185 u.94724

1.0’2422 0.95420 0.99, 0.0509 435435
1 .U2926 0.94724 0.99 0.0684 435435

GreenGreen 0.21176 0.94169
DrYDrY 0.11548 0.94569

11.1396311.13963
U.06873U.06873

0.438010.43801
0.134440.13444

c1.10744c1.10744
0.045500.04550

0.255660.25566
0.115510.11551

0.175250.17525
U.U876UU.U876U

U.14508U.14508
U.1fJ7U8U.1fJ7U8

fJ.79014 iJ.94169iJ.94169 n.99 0.0533 3232
0 .Y141)0 0.945690.94569 0 . 9 9 0 .O576 3232

GreenGreen 0.19644 U.95126
DrYDrY 0.05995 0.95479

1.077u9 0.95126 0.99 0.0493 236236
1 .U96YU 11.9547911.95479 0.99 0.0569 236236

GreenGreen 0.17930 u.97530
DVDV 0.08576 0.96758

u.90132 0.97530 0.99 0.0546 2929
0.90547 0.96758 u.99 0.0522 2929

tireentireen 0.21276 0.94890
DryDry 0.09197 U.Y6733

0.98934 U.94890U.94890 0.99 0.0374 7878
0.97748 0.96733 0 . 9 9 0.0469 7878

GreenGreen 0.24539 0 .Y4286
DWDW 0.13483 I) .95272

l.U5244 0 .Y4236 U.99 0.0571 338338
1 .UOO7U 0.95272 0.99 0.0601 338338

tireentireen 0.20468 0.94722
DryDry 0.1508U 0.89866

GwenGwen 0.28068 0.91782 0.085650.08565 1.16531 u .91782
DryDry U.16Y39 0.92285 0.071180.07118 1.10362 0.92285

Cr-~nCr-~n U. 16876 U .!I7862
UryUry O.lW73 0 .Y8236

GreenGreen U.31737 U.Y201)3 0.175740.17574 1.04328 0.92003
DryDry 0.21155 0.9U130 0.132620.13262 0.99868 U.YU13U

GreenGreen 0.22863 u -95279 U.25U13U.25U13 0.934n4 0.95279
DryDry U.12912 0.95733 (I.17157(I.17157 0.898060.89806 0.95733

0.99 0.0803 1616
U.98 0.1323 1616

0.99
U.Y9

U.YY
0.99

0.99
0.99

0.99
0.99

U.U53U
0.0494

2222
2222

0.0560 3737
0.0619 3737

0.0313
0.0286

0.0411
0.0419

3232
3232

4848
4848

Continued



;s Table 12.Table 12. --Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone--Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone
for hardwood species in the Piedmont,for hardwood species in the Piedmont, *rith*rith   d.b.h.d.b.h.  and total height as independent variables--Continued and total height as independent variables--Continued
_-,__7----.------~---~-~I------------;-----T-'~~7_-,__7----.------~---~-~I------------;-----T-'~~7

SpeciesSpecies lleqhtlleqht
--------.--------.

ReyresslonReyresslon  equation coefflclents Coefficient
~_Standard_______-__

No. ofof---I_---___----_---I_---___----_
oror greengreen Trees_<ll.0_in,~~,7____-__-._~__,__~Trees_<ll.0_in,~~,7____-__-._~__,__~~GZ~T-Tiind.b~.h~~- ofof error3error3 treestrees

determinationdetermination
a"a" bb

(S,.,)(S,.,) sampledsampled
C- - - - - - - - - - - - - - -  _ (R2) --__

WhiteWhite  oak oak

All SpeciesAll Species

Soft HardwoodsSoft Hardwoods

RedRed maple maple

SweetyumSweetyum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard Hard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

GreenGreen U .28438 0.92842
DryDry 0.16565 11.93256

0.15775 1.05130 0.92842
U.11510 1 .r)O847 0.93256

0.14017 1.04082 0.94735
0.08196 1.92475 U .94646

TOTAL-STEM WOOD

0.99 U.0384 110
0.99 U .0388 110

GreenGreen 0.21945 0.94735
ljryljry 0.11931 0.94646

0.9%
0.*

0.0621
0.094Y

GreenGreen U .14783 0.97129
DryDry U .08088.08088 0.95972

0.99
0.99

u -0537
0.0701

GreenGreen 0.15758 0.06251
DryDry 0.08935 b .96308

U .99 u .0535 32
0.99 0.0575 32

GreenGreen 0.14562 0.97102
DryDry 0 .U6962 U.96819

u.99 0.0491 236
0.99 0.0551 236

GreenGreen 0.16388 U.Y7998
DryDry 0.07862 0.97153

0.99 0.0560 29
0.99 0.0537 29

GreenGreen 0.13679 U .97952
T)rYT)rY 0.06279 0.99292

0.99 0.0371 78
0.99 0.0507 78

GreenGreen 0.18378 0.9577Y
DryDry 0.10787 U .95928

U.112111 1.02882 0.97129
U .U5756 1.03064 0.95972

0.40998 0.76313 0.96251
0.121167 u .90043 0.96308

U .08131 1.092521.09252 u.97102
0.03581 1.106841.10684 0.96819

0.22955 0.90971 0.97998
0.10630 0.90864 0.97153

0.12839 0.99272 0.97952
0.06915 0.97278 0.99292

0.10349 1.077531.07753 0.95779
0.08026 1.020941.02094 0.95928

0.99 0.0647 338
0.99 0.0660 338

GreenGreen 0.15438 0.96864
DryDry 0.12080 0.91229

0.99 0.0819 16
0.98 0.1338 16

GreenGreen 0.17701 0.94126 0.03816 1.26121 0.94126 0.99 0.0512
DryDry 0.10742 0 .!I4905 0.03601 1.17696 0.94905 0.99 U .0504

GreenGreen 0.11276 1.00300
DrYDrY 0.07167 0.99785

0.99 0.0601
0.99 0.0635

773
773

435
435

22
22

37
37

ContinuedContinued



Table 12.Table 12. --Regression equations for estimating yreen and dry weight of total-stem wood and bark combined and wood alone--Regression equations for estimating yreen and dry weight of total-stem wood and bark combined and wood alone
for hardwood species in the Piedmont,for hardwood species in the Piedmont, with d.b.h. and total height as independent variables--Continuedwith d.b.h. and total height as independent variables--Continued

--
SpeciesSpecies Weigh?----Weigh?---- ReyGionReyGion  equation coefficients equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of

oror yreenyreen TreesTrees  <<  ll.D~~.T--Tr?%%~fl.Dll.D~~.T--Tr?%%~fl.D  in  in d.b.h.;!d.b.h.;! ofof errorserrors treestrees-- II _ - _ _ _ _ _ - -_ - _ _ _ _ _ - - - - - - -- - - - - -~-~
speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled
groupgroup drydry a'a' hh a"a" bb C (R*)- - - - --

ScarletScarlet oakoak GreenGreen 0.246770.24677 0.931950.93195 0.137880.13788 1.053331.05333 0.931950.93195 0.990.99 0.03480.0348 3232
DryDry 0.174820.17482 0.905090.90509 0.113220.11322 0.995670.99567 0.905D90.905D9 0.990.99 0.03230.0323 3232

South.South. redred oakoak GreenGreen D.15553D.15553 0.974540.97454 0.168180.16818 0.958240.95824 0 . g 7 0 . g 7 ""   ::   AA 0.990.99 0.04220.0422 4848
DryDry 0.094710.09471 0.968160.96816 0.1?4290.1?429 0.91149 0.96816 0.99 0.0439 48

WhiteWhite oakoak GreenGreen 0.18544 0.96281 0.11717 1.05853 U .96281 0.99 0.0418 110
Dry 0.11755 0.95707 0.08949 1.01394 n .957(37 0.99 0.0414 110

AllAll SpeciesSpecies GreenGreen 0.16495 0.96370 0.10722 1.05352 0.96370 0.99 0.0642 773
DV 0.09425 0.95642 0.064970.06497 1.03400 0.95642 0.99 0.0934 773

'Trees'Trees   << 11.0 inches d.b.h.inches d.b.h.

Y  =  a'(D2Th)ba'(D2Th)b

*Trees *Trees >> 11.0 inches d.b.h.inches d.b.h.--

Y = a"(D2)ba"(D2)b   (T?I)~(T?I)~

Where: Y =Where: Y = component weight in poundscomponent weight in pounds
DD = tree = tree d.h.h.d.h.h.  in inches in inches

ThTh = tree total heiyht in feet= tree total heiyht in feet
a', a", b, c =a', a", b, c = regression coefficientsregression coefficients



Table 13Table 13 .--Regression equations for estimating cubic-foot volume of above-stump total-tree wood and bark combined and.--Regression equations for estimating cubic-foot volume of above-stump total-tree wood and bark combined and
wood alone for hardwood species in the Piedmont,wood alone for hardwood species in the Piedmont, with d.b.h. and total height as independent variableswith d.b.h. and total height as independent variables

SpeciesSpecies VolumeVolume Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No.No. of of
oror wood wood && bark bark Trees Trees << 11.0 in in d.h.h.'d.h.h.' Trees Trees >> 11.0 in d.b.h.2 11.0 in d.b.h.2 ofof error3error3 treestrees

speciesspecies oror determinationdetermination
a'a' a"a" bb (R2)

0,.x)0,.x) sampledsampled
groupgroup wood onlywood only bb C

TOTAL TREETOTAL TREE

Soft Hardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

SOlJth.  red oak oak

WdRRkWdRRk 0.004410.00441 0.93725
WoodWood o.o03c)5o.o03c)5 0.95911

0.002070.00207
0.001590.00159

0.002220.00222
0.002320.00232

0.001450.00145
0.000960.00096

0.006690.00669
0.006000.00600

0.002720.00272
0.002360.00236

0.001300.00130
0.000910.00091

1.09497 0.93725 0.99 0.0644 435
1.09472 0.95911 0.99 0.0651 435

WdPtRkWdPtRk 0.006400.00640 0.898290.89829
WoodWood U-00466U-00466 0.92037

1.118771.11877 0.89829 0.99 0.0522 32
1.065821.06582 0.92037 0.99 0.0492 32

Wd&BkWd&Bk 0.00421 0.93574
WoodWood 0.00284 0.958830.95883

1.158071.15807 0.93574 0.990.99 0.0562 236
1.185851.18585 0.95883 0.990.99 0.0558 236

WdltBkWdltBk 0.00181 1.04965
WoodWood 0.00162 1.05601

0.77750 1.04965 0.990.99 0.0528 29
0.78277 1.056011.05601 0.990.99 0.0541 29

Wd&BkWd&Bk 0.00536 0.922620.92262
WoodWood 0.00342 0.95142

1.06368 0 . 9 2 2 6 2 0.990.99 0.0404 78
1.02900 0.95142 0.990.99 0.0360 78

Wd&BkWd&Bk 0.004Y5 0.93914
WoodWood o.ou350 0.95472

1.217481.21748 0.93914 0.990.99 0.0690 338
1.236641.23664 0.95472 0.990.99 0.0698 335

Wd&BkWd&Bk 0.00445 0.957890.95789
WoodWood 0.00284 0.99024

0.990.99 0.0880 16
!I.99!I.99 0.0749 16

Wd&BkWd&Bk 0.00491 0.950480.95048 0.001850.00185 1.154101.15410 0.95u480.95u48 0.990.99 0.0731 22
woodwood 0.00327 0.96187 0.000920.00092 1.227271.22727 0.96187 0.990.99 0.0578 22

WdRBkWdRBk 0.00338 0.97813
NOOd 0.00223 0.99671

0.990.99 0.0678 37
0.990.99 0.0673 37

Wd&BkWd&Bk 0.00407 0.97092
WoodWood 0.00310 0.97972

WdRBkWdRBk 0.004660.00466 0.93718
WoodWood 0.003200.00320 0.95379

0.001410.00141
0.001@40.001@4

0.001370.00137
0.000880.00088

1.191811.19181 0.97092 0.980.98 0.0572 32
1.208291.20829 0.97972 0.980.98 0.0551 32

1.19269 0.93718 0.990.99 0.0445 48
1.23217 0.95379 0.990.99 0.0438 48

ContinuedContinued



Table 13.Table 13. --Regression equations--Regression equations for estimating cubic-foot volume of above-stump total-tree wood and bark combined andfor estimating cubic-foot volume of above-stump total-tree wood and bark combined and
wood alone for hardwood specieswood alone for hardwood species in the Piedmont,in the Piedmont, with with d.b.h.d.b.h.  and total heiyht as independent variables--Continued and total heiyht as independent variables--Continued

- -I-I
SpeciesSpecies VolumeVolume Regression eyuationRegression eyuation coefficientscoefficients CoefficientCoefficient StandardStandard No. ofNo. of__I___I_ - - - -- - - -

oror wood wood && bark bark Trees Trees << 11.0 in in d.h.h.'d.h.h.' Trees Trees >>  11.1111.11 in  in d.b.h.zd.b.h.z ofof error3error3 treestrees.-.-
speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled

y r o u py r o u p wood onlywood only a'a' hh a"a" bb C CR’)- - - - -

White oakWhite oak Wd&RkWd&Rk 0.0114280.011428 0.960500.96050 0.001740.00174 1.147891.14789 0.960500.96050 0.990.99 0.05120.0512 110
Wood 0.00283 0.98S211 u.00120 1.16313 ‘3.98528 0.99 0.0478 110

All SpeciesAll Species WdXBkWdXBk 0.00471J0.00471J 0.936760.93676 0.001700.00170 1.148881.14888 0.936760.93676 0.990.99 0.07410.0741 773773
llootlllootl 0.003280.00328 0.955910.95591 0.001250.00125 1.156831.15683 u.95591u.95591 0.990.99 0.07280.0728 773773

~----~---- ___---__-___---__- -- -----I_I__-----I_I__

'Trees'Trees   << 11.0 inches d.h.h. 11.0 inches d.h.h.

YY =  = a'(nZTh)ba'(nZTh)b

2Trees2Trees   >> 11.0 inches inches d.h.h.d.h.h.--

Y = Y = a"(D2)b(Th)Ca"(D2)b(Th)C

Where :Where : Y = component volume in cubic feetY = component volume in cubic feet
DD = = trx?etrx?e  d.b.h.d.b.h. in inches in inches

Th = tree total Th = tree total heightheight  in feet in feet
a', a',a', a', b, c = b, c = r-qressionr-qression  coefficients coefficients

310gIo310gIo  form form



K Table 14.Table 14. --Reyression equations for --Reyression equations for estirriatinyestirriatiny  cubic-foot volume of total-stem wood and bark combined and wood alone cubic-foot volume of total-stem wood and bark combined and wood alone
for hardwood species in the Piedmont,for hardwood species in the Piedmont, with d.b.h. and total heiyht as independent variableswith d.b.h. and total heiyht as independent variables
__----~__--~-----~~~~---~~-'---~-__----~__--~-----~~~~---~~-'---~-

SpeciesSpecies VolumeVolume Rey~~&&c>rl%~ff%?i~----Rey~~&&c>rl%~ff%?i~---- Cfxff~X-~-Cfxff~X-~-
- -- -

StandardStandard No. ofNo. of_____--------------._____--------------.
oror wood wood KK bark bark Trees Trees << 11.0 in in d.h.hd.h.h I---I---

- - - - - - - - - - - -- - - - - - - - - - - -
----------_-----z--.-----------_-----z--.- TreesTrees >> 11.0 inin d.b.h.2 d.b.h.2 ofof error3error3 treestrees---------- __________

speciesspecies oror determinationdetermination sampledsampled
yroueyroue wood onlywood only a'a' bb a"a" bb C (R2)

(S,.,)(S,.,)
- - - - - -  ----._-- - - . - - - - - - - - - - - . _ - - - - . -  - -  ---1------ -__ -

TOTAL STEMTOTAL STEM

Soft HardwoodsHardwoods Wd&BkWd&Bk 0.003550.00355 U.94695U.94695
WoodWood 0.00251)0.00251) 0.968820.96882

Red mapleRed maple Wd&BkWd&Bk O.OU402O.OU402 0.93484
WoodWood 0.003070.00307 0.95401

Sweetyum Sweetyum ’ Wd&RkWd&Rk 0.003540.00354 0.943530.94353
WoodWood 0.002420.00242 U.96703U.96703

SycamoreSycamore WdRBkWdRBk 0.1~02400.1~0240 0.99364
WoodWood 0.002160.00216 1 .UUO62.UUO62

Yellow-poplarYellow-poplar WdRBkWdRBk 0.0043U0.0043U 0.93475
Clod 0.002980.00298 0.955680.95568

Hard HardwoodsHard Hardwoods WdRHkWdRHk 0.004120.00412 0.934Y40.934Y4
woodwood U.00291U.00291 0.954820.95482

Elm speciesElm species WdRBkWdRBk

Hickory speciesHickory species Wd&BkWd&Bk 0.004810.00481 Il.91795 0.002480.00248 1.056551.05655 0.91795
woodwood 0.003130.00313 0.93829 U.UOlZUU.UOlZU 1.138431.13843 0.93829

Chestnut oakChestnut oak Wd&BkWd&Bk 0.003Ul0.003Ul 0.96996
WOOd 0.002000.00200 0.99149

Scarlet oakScarlet oak Wd&BkWd&Bk 0.004370.00437 0.92917
woodwood 0.003230.00323 0.94668

South. red oakSouth. red oak Wd&BkWd&Bk

0.0112780.011278
r~.Uo207r~.Uo207

U.00817U.00817
0.007340.00734

0.002450.00245
O.OU152O.OU152

u.00512u.00512
0.004660.00466

U.00347U.00347
0.002900.00290

O.UO284O.UO284
O.UO193O.UO193

0.002470.00247
0.00191

0.00329
0.00200

O.Y9773O.Y9773 0.94695
1.008521.00852 0.968820.96882

0.99
0.990.99

0.990.99
0.990.99

0.990.99
U.99U.99

0.990.99
0.990.99

0.990.99
0.990.99

0.990.99
0.990.99

0.990.99
0.990.99

0.990.99
0.990.99

U.99U.99
0.990.99

0.990.99
0.990.99

0.990.99
0.990.99

0.05420.0542
0.05340.0534

435435
435435

0.04170.0417 3232
0.03960.0396 3232

0.05300.0530 236236
0.05090.0509 236236

0.04870.0487 2929
0.04950.0495 2Y2Y

0.04000.0400
0.03400.0340

7878
7878

0.05510.0551 338338
0.05640.0564 338338

0.08090.0809 1616
0.07570.0757 1616

0.05390.0539 2222
0.04720.0472 2222

0.05880.0588 3737
0.05840.0584 3737

0.03270.0327 3232
0.03370.0337 3232

0.03980.0398 4848
0.03680.0368 4848

0.786740.78674 0.93484
0.771990.77199 0.95401

1.01987 0.94353
1.06405 0.967030.96703

0.836070.83607 (I.99364
0.840310.84031 1. UUU62UUU62

0.97925 0.93475
0.961530.96153 U.95568U.95568

1.013041.01304 0.93494
1.0413621.041362 0.95482

0.093620.09362 0.941650.94165
0.002360.00236 u.97704u.97704

1.048241.04824 0.92917
1.056211.05621 0.94668

0.00409 0.93293
0.00294 0.94612

0.97797 0.93293
1.027021.02702 0.946120.94612

ContinuedContinued



Table 14.--Table 14.-- Regression equations for estimating Regression equations for estimating CtJbic-footCtJbic-foot  volume of total-stem wood and bark combined and wood alone volume of total-stem wood and bark combined and wood alone
for hardwood species in the Piedmont,for hardwood species in the Piedmont, witI?witI?  d.h.h. and total height as independent variables--Continued d.h.h. and total height as independent variables--Continued

SpeciesSpecies VolumeVolume Regression Regression 3uation3uation coefficients coefficients CoefficientCoefficient StandardStandard 110.110.  of of
oror wood wood && bark bark Trees Trees << 11.0 in in d.b.h.r-d.b.h.r- ~T%~-11.0~T%~-11.0 in in d.b.h.2d.b.h.2 ofof error'error' treestrees- - -- - -

speciesspecies oror determinationdetermination (Sy.x)(Sy.x) sampledsampled
grolJpgrolJp wood wood onlyonly a'a' bb a"a" bb CC (R2)(R2)--

WhiteWhite oakoak Vd&BkVd&Bk 0.005440.00544 0.902560.90256 U.00293U.00293 1.031141.03114 0.902560.90256 0.990.99 0.03870.0387 11n11n
woodwood 0.003470.00347 0.935960.93596 0.001990.00199 1.051981.05198 0.935960.93596 o.y9o.y9 0.03920.0392 110

All Species Wd&Hk 0.00382 Cl.94065 0.00278 1.0n7;r; 0.94065 0.99 0.0561 773
wood 0.00269 0.96170 0.00199 1.02470 0.96170 0.09 0.0558 773

'Trees'Trees  << 11.0 inches inches d.h.h.d.h.h.

Y =  a'(D2Th)ba'(D2Th)b

2Trees2Trees   >> 11.0 inches d.b.h.-

Y = a”(Dz)b(Th)C

Where : Y = component volume in cubic feetin cubic feet
DD = tree d.b.h. in inches= tree d.b.h. in inches

ThTh = tree total height in feet= tree total height in feet
a', a', a”, b, c = regression coefficientsregression coefficients

31og,o31og,o  form form

.



z Table 15.Table 15. --Regression equations for estimating green and dry weight of above-stump total-tree wood, --Regression equations for estimating green and dry weight of above-stump total-tree wood, bark, and foliage, wood and foliage, wood
and bark combined, and wood alone for hardwood species in the Piedmont,and bark combined, and wood alone for hardwood species in the Piedmont, vithvith  d.b.h. and  d.b.h. and heiyhtheiyht to a 4-inch top as independent to a 4-inch top as independent
variablesvariables

SpeciesSpecies
oror

speciesspecies
g r o u pg r o u p

SleightSleight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
greengreen Trees Trees << 11.0 in  in d.h.h.'d.h.h.' Trees Trees >> 11.0 in d.b.h.2in d.b.h.2 ofof error3error3 treestrees

d:;d:;
determinationdetermination sampledsampled

a'a' bb a"a" bb
&.x)&.x)

C (R2)

TOTAL-TREE WOOD, BARK, AND FOLIAGETOTAL-TREE WOOD, BARK, AND FOLIAGE

GreenGreen 2.90893 0.698410.69841
DryDry 1.360961.36096 0.703300.70330

1.116161.11616 0.698410.69841 0.990.99 0.05380.0538 327327
l.lU597l.lU597 rJ.70330rJ.70330 0.980.98 0.06YO0.06YO 327327

GreenGreen 2.51894 0.712000.71200
DryDry 1.352671.35267 0.715510.71551

1.24493 0.712000.71200 0.980.98 0.05460.0546 2424
1.339881.33988 0.715510.71551 0.980.98 0.05590.0559 2424

GreenGreen 3.158043.15804 O.fi8557O.fi8557
DryDry 1.386551.38655 0.693330.69333

1.19077 0.685570.68557 0.990.99 0.05140.0514 175175
1.211561.21156 0.693330.69333 0.980.98 0.05870.0587 175175

GreenGreen 1.326931.32693 0.80787
UryUry 0.61941 u .80286

0.85286 0.80787 0.980.98 0.05810.0581 2525
0.88915 0 .m286 0.980.98 0.06140.0614 2525

GreenGreen 2.639711 0.706630.70663
iJrYiJrY 1 .[I9600 0.727610.72761

1.107021.10702 0.70663 0.990.99 0.04460.0446 7575
1.090141.09014 0.72761 0.990.99 0.04960.0496 7575

GreenGreen 2.670312.67031 0.7331330.733133
UryUry 1.499341.49934 0.739950.73995

0.392340.39234
0.197320.19732

0.195540.19554
0.067730.06773

0.280030.28003
0.115500.11550

0.926100.92610
0.409480.40948

0.386920.38692
0.192640.19264

0.224490.22449
0.141850.14185

1.250151.25015 0.733830.73383 U.98U.98 0.07110.0711 264264
1.231641.23164 0.739950.73995 0.980.98 0.07110.0711 264264

GreenGreen 2.390302.39030 0.74495
DryDry 2.538912.53891 9.65095

'3.97'3.97 0.06330.0633 88
'3.84'3.84 0.13470.1347 88

GreenGreen 2.17151 II .76148 0.223930.22393 1.235201.23520 0.761480.76148 0.970.97 0.08400.0840 1818
DryDry 1.52681 0.74343 U.14348U.14348 1.236521.23652 0.743430.74343 0.970.97 0.07970.0797 1818

GreenGreen 1.92030 0.76073
UVUV 1.144671.14467 0.76155

'3.96'3.96 0.06860.0686 2525
0.970.97 0.06370.0637 2525

GreenGreen 3.26248 U.72175U.72175 0.269870.26987 1.241431.24143 0.72175 il.96il.96 0.07830.0783 3232
DryDry 2.02272 0.712350.71235 U.17335U.17335 1.224651.22465 0.71235 Cl.95Cl.95 0.08250.0825 3232

GreenGreen 4.08240 0.67268 11.2407011.24070 1.26297 0.672fii8 0.980.98 0.06080.0608 4646
DryDry 2.13886 0.68665 0.150240.15024 1.240421.24042 0.68665 0.990.99 0.06030.0603 4646

Soft HardwoodsHardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Elm speciesElm species

-Hickory-Hickory  species species

Chestnut oakChestnut oak

Scarlet Scarlet oakoak

South. red oakSouth. red oak

ContinuedContinued



Table Table 15.15. --Regression equations for estimating green and dry weight of --Regression equations for estimating green and dry weight of above-StLlmpabove-StLlmp  total-tree wood, total-tree wood,
and bark combined, and wood alone for hardwood and bark combined, and wood alone for hardwood species in species in thethe  Piedmont,Piedmont,  with  with d.h.h.d.h.h.  and height to and height to
variables--Continuedvariables--Continued

bark, and foliage, woodbark, and foliage, wood
a 4-inch top as independenta 4-inch top as independent

Speciesy---Weighty---Weight
-v---v--

--X&jEGG~--X&jEGG~  equation coefficients equation coefficients
___I-___I-

CoefficientCoefficient StandardStandard No. No. oFoF
oror greengreen Tre~?~i~-~GiJY.hTre~?~i~-~GiJY.h  ~---~&~ll.rI in  in tl.b,h77--tl.b,h77-- ofof error3error3 twestwes____-__------______-__------__ - - -- - - _~_._.__~__~_._.__~_

speciesspecies
d;;d;;

determinationdetermination sampledsampled

___y_r_oup___y_r_oup a'a' hh a"a" bb
(Sy.x>(Sy.x>

C W)--_-- ____-____I__l_l__ ___-____--____  _--_II___I_II_--- - - - -

White oakWhite oak

All All Species

Soft Hardwoods

Red  maple

Sweetgum

Sycarnme

Yellow-poplar

Hard Hardwoods

Elm Elm yeciesyecies

tiickorytiickory   veciesvecies

Chestnut Chestnut oakoak

zz

1.954221.95422 !I.77781!I.77781 0.293800.29380 1.172911.17291 U.77781U.77781
1.154041.15404 0.778960.77896 0.190050.19005 1.155071.15507 U.77896U.77896

2.Y89072.Y8907 0.706620.70662 0.31OlY0.31OlY 1.17YO31.17YO3 U.70662U.70662
1.6104Y1.6104Y U.7M31U.7M31 II.17278II.17278 1.171781.17178 0.706310.70631

TOTAL-TREE TOTAL-TREE WOOD AND WOOD AND BARKBARK

2 .fil?Y9 0.70726 0.36877 1.11555 U.70725U.70725
1 .x350 0.7Wl48 0.18696 1.1079U U.71)948U.71)948

2.3113262.311326 0.717660.71766 0.20565 1.22141 U.71766U.71766
1.263261.26326 U.71999U.71999 0.07217 1.31686 0.719990.71999

2.79700 0.69641 U .X066 1.19124 0.69641
1 .X765 0.70156 0.10813 1.21483 0.70156

1.40524 U.7YfilU 0.88179 0.893260.89326 0.7961i)
U .fhI;Ub U.79263 0.40134 Q .8Y536 iI .79263

2.3477U 0.71667 0.36267 1.10611 0.71667
l.lMU6 0.73186 0.18283 1 .r19355 0.73186

2.38269 0.74303 0.21752 1.24215 0.74303
1 .38345 0.74616 rJ.13961 1.2343>j 0.74616

2.318632.31863 0.74394
2.s54942.s5494 U .6464U

2.2Y3Y2 0.74850 cl.19491cl.19491 1.262591.26259 IJ .742350
1.57814 d.73516 0.132340.13234 1.251991.25199 0.73516

1.7637U1.7637U 0.7658O0.7658O
1.075941.07594 0.765270.76527

0.99
u.99

0.0519
0.0515

94
94

(J.97
u.94

U .0795
0.1145

591
591

11.99 0.0532 327
U.98 0.0691 327

0.98 0.05r14 24
0.911 0.0540 24

0.99 0.0521 175
0.98 0.0596 175

0.98 0.0565 25
0.98 0.0605 25

u.99
O.YY

0.0440
0.0503

75
75

0.98 0.0676 264
(1.W 0.0683 264

9.97
U.83

0.97
0.97

‘3.97
U.97

U .f-I623 8
0.1372 8

U .0521
0 .U788

0.06G4
0.0623

18
18

25
25

Corltinued



z2 Table Table Iti.--Iti.-- Regression equations Regression equations FJrFJr  estimating green and dry weight  estimating green and dry weight nfnf above-stump  above-stump total-&etotal-&e  wood,  wood, bark,  and foliaye, wood and foliaye, wood
and and bdrxbdrx   Co19binedCo19bined  , arid wow1 alone for  alone for harduJoodharduJood  species  species in the Piedmont, with d.b .h. and height to a 4-inch top as top as independent
varidbles--Continued
- - - __5____________i_______________________;__--_-~-__.__--_~-I-.---_---___--.-I---_-_

Species Woqht Reyesslon  eguatVx1 cocftlclents Coefficient
‘---Starlda.;i---_-__

No. of__--___-_--- :-.-----Trees < 11.0 inin  d.l~.h.l-~----T~es-~-ii:~-~~~.~~~,~-d.l~.h.l-~----T~es-~-ii:~-~~~.~~~,~- ofof error3error3 treestrees______--_______________._-.~____---__--__------_-_-_-_-_-_-_______--_______________._-.~____---__--__------_-_-_-_-_-_-_oror
speciesspecies

yreenyreen
oror

--Y!W dry_____  -_-___ ^_ a’ b_-_--_____-----------
deter-m  i tlation (S,.J sampled

a” b C (TV)_--__---_--_--_-_-__-------_--~.~_-----------~--~-~---.---~

2 .r37UU6 U.73186 U. U. 25836 1.23392 0.73186 u.97 U.0711 3%
1.82832 0.71997 U.17283 1.21183 0.71997 U.96 u .U762 32

3.53643 U.fiti629 0.24601 1.24209 0.68629 0.990.99 0.057% 46
1.94108 u .69542 0.15151 1.22721 0.69542 0.990.99 0 .c151:3 46

1.89162 0.77657 U .27U41 1.18219 0.77657 11.9911.99 0.0501 94
1.13847 U.77668 0.17921 1.16220 0.77668 U.99U.99 0.05U2 94

2.67371 0.71577 r1.29531 1.17513 0.71577 0.970.97 0.0772 591
1.48730 0.71273 0.16628 1.16959 0.71273 0.940.94 0.1126 591

TOTAL-TREE HOOD

1.99542 0.72157 0.30841 1.11091 0.72157 0.980.98 0.0576 327
0.99364 U.72U4U U. 16015 1.10099 0.72040 0.970.97 0.0723 327

1.88383 0.72444 0 .X1926 1.18265 U.72444 0.980.98 0.0473 24
1.03U86 U.72875 0.06680 1.29935 0.72375 3.983.98 0.0530 24

2.08952 0.71391 0.21264 1.190’39 0.71391 0.990.99 0 .U524 175
0.98670 0.71310 0.09031 1.21169 0.71310 0.980.98 0.0610 175

1.15994 0.81175 0.80826 U.88711 0.81178 0.980.98 0.0575 25
0.54228 0.80795 0.37989 0.88216 U .80795 0.980.98 0.0611 25

1.68845 0.73275 0.27766 1.10916 0.73275 0.990.99 0.0441 75
0.79714 0.74243 U.14921 1 .(I9183 0.74243 0.980.98 0.0530 75

1.74483 0.75788 0.16471 1.25002 0.75788 0.980.98 0.0720 264
1.02838 0.75937 0.11252 1.22074 0.75937 0.970.97 0.0736 264

1.73930 0.76245
2.19806 0.64650

0.980.98 0.0508 8
0.840.84 0.1331 8

Scarlet oakScarlet oak

South. South. rsdrsd oak oak

White oakWhite oak

All Species

Soft HardwoodsHardwoods

KedKed maple maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplar

Hard HardwoodsHardwoods

Elm species

Continued



Table 15Table 15 .--Regression equations for estimating green and dry weight of above-stump total-tree wood, bark, and foliage, wood.--Regression equations for estimating green and dry weight of above-stump total-tree wood, bark, and foliage, wood
and bark combined, and wood alone for hardwood species in the Piedmont,and bark combined, and wood alone for hardwood species in the Piedmont, with with d.b.h. and height to a 4-inch top as independentd.b.h. and height to a 4-inch top as independent
variables--Continuedvariables--Continued

SpeciesSpecies WeightWeight Regression equation Regression equation coefflclentscoefflclents CoefficientCoefficient StandardStandard No. ofNo. of
oror greengreen Trees Trees << 11.0  11.0 inin  d.b.h.ld.b.h.l Trees Trees 55 11.0 inin  d.b.h.Ld.b.h.L ofof error3error3 treestrees

speciesspecies oror determinationdetermination sampledsampled
-JrE!Ldrv-JrE!Ldrv a'a' hh a"a" bb

(Sy.,)(Sy.,)
C (R2)(R2)--

HickoryHickory speciesspecies GreenGreen 1.394741.39474 0.772360.77236 0.092700.09270 1.337671.33767 0.772360.77236 0.980.98 0.07680.0768 1818
DrYDrY 0.918320.91832 0.769740.76974 0.074640.07464 1.29310 0.76974 0.97 0.0779 18

ChestnutChestnut oakoak GreenGreen 1.328701.32870 0.771920.77192 0.960.96 0.07030.0703 2525
DryDry 0.844040.84404 0.766250.76625 0.960.96 0.07070.0707 2525

ScarletScarlet oakoak GreenGreen 2.302002.30200 0.736380.73638 0.195920.19592 l.I?FicI?:'l.I?FicI?:' 0.736380.73638 0.970.97 0.07090.0709 3232
DryDry 1.531031.53103 0.718340.71834 0.139860.13986 1.217331.21733 0.718340.71834 0.960.96 0.07730.0773 3232

South.South. redred oakoak GreenGreen 2.52502 0.7onfi4 0.17384 1.25859 0.70064 0.99 0.0592 46
DrY 1.47845 0.69999 0.11256 1.23698 0.69999 0.99 0.0606 46

White oak Green 1.40995 0.79088 0.19790 1.20032 0.79088 0.99 0.0489 94
DCY 0.89393 0.78533 0.13813 1.17472 0.78533 0.99 0.0486 94

All Species Green 1.98507 0.73131 0.23687 1.17460 0.73131 0.97 0.0768 591
DV 1.12708 0.72574 0.13862 1.16272 0.72574 0.94 0.1090 591

'Trees'Trees   << 11.0 inches d.b.h.

Y = = a'(D2H4)ba'(D2H4)b

2Trees2Trees   >> 11.0 inches d.b.h.

Y =  a”(D2)b (H4)c

Where:Where: Y Y == component weight in pounds component weight in pounds
DD == tree d.b.h. in inches tree d.b.h. in inches

H4 = tree height to 4-inch top H4 = tree height to 4-inch top InIn feet feet
a', a", b, c =a', a", b, c = regression coefficientsregression coefficients



l3 TgbleTgble  16 16 .--Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone for.--Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with d.b.h. and height to 4-inch top as independent variableswith d.b.h. and height to 4-inch top as independent variables

SpeciesSpecies
oror

speciesspecies
grollpgrollp

WeightWeight Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
greengreen Trees Trees << 11.0 in in d.b.h. l Trees Trees >> 11.0 in in d.b.h.2 of error3error3 treestrees

oror determinationdetermination sampledsampled
drydry a'a' hh a"a" bb

&.x1&.x1
CC CR*)CR*)

TOTAL-STEM TOTAL-STEM WOOD AND BARK

Soft HardwoodsHardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

GreenGreen 2.29156 0.70545
DryDry 1.12653 II. 70556

1.05493 0.70545 0.99 0.0465 327
1.04929 0.70556 0.980.98 0.0613 327

GreenGreen 2.23532 t-l.69908
DrNDrN 1.22695 0.702070.70207

u .42879
Cl.21669

0.53744
0.16335

0.36891
0.15884

0.59202
0.26378

0.47036
0.24003

0.41701
0.30008

0.99535 0.699080.69908 0.99 0.0322 24
1.122521.12252 0.70207 0.980.98 0.0493 24

GreenGreen 2.500692.50069 0.69517
DryDry 1.13379 0.70024

1.09422 0.69517 0.99 0.0494 175
1.11005 0.700240.70024 0.98 0 .I1575 175

GreenGreen 1.57648 0.75799
nJYnJY 0.76574 0.74827

0.96221 0.75799 0.99 0.0517 25
0.97049 0.74827 0.98 0.0573 25

GreenGreen 1 .a2487 0.73310
DJYDJY 0.80991 0.74909

0.47036 0.73310
1.00267 0.74909

GreenGreen 2.16281 0.72694
DrYDrY 1.26025 0.72959

1.07017 0.726940.72694
1.02881 0.72959

GreenGreen 2.122872.12287 0.71366
DJYDJY 3.058843.05884 0.57354

GreenGreen 2.69454 0.690780.69078 0.20666 1.22623 0.69078
DJYDJY 1.86830 0.67878 0.16406 1.18601 0.67878

GreenGreen 1.86199 0.732960.73296
DJYDJY 1.16418 0.73030

GreenGreen 2.SY832 0.71047 0.45824 1.07229 t’ 0.71047
oryory 1.68022 0.69448 0.33798 1 .(I2888 0.69448

GreenGreen 2.89546 0.69112 0.62603 1.01046 0.69112
GJYGJY 1.60781 0.6Y805 0.43698 0.96970 0.69805

0.99
0.99

0.99
0.99

0.99
0.83

0.99
0.99

0.98
0.99

0.99
0.99

0.99
0.99

0.0415 75
0.0465 75

0.Q483 264
0.0498 264

0.0140 8
0.1255 8

0.0470 18
0.0497 18

0.0447 25
0.0421 25

0.0323 32
0 .(I326 32

0.0504 46
0.0498 46

ContinuedContinued



Table 16.Table 16. --Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone for--Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with d.b.h. and height to 4-inch top as independent variables--Continuedwith d.b.h. and height to 4-inch top as independent variables--Continued

SpeciesSpecies
oror

speciesspecies
groupgroup

HeightHeight ReyressionReyression uation coefficientsuation coefficients_-q,_-_-q,_- CoefficientCoefficient StandardStandard 140.140.  of of
'yreen'yreen Trees Trees << 11.0 in d.b.h.in d.b.h. Trees Trees >> ll.U in d.b.h.2 ll.U in d.b.h.2 ofof error'error' treestrees----

oror determinationdetermination sampledsampled
drydry a'a' bb a"a" bb

(S,.,)(S,.,)
C (R2)_I- - -

White oakWhite oak

All SpeciesAll Species

Soft HardwoodsHardwoods

RedRed maple maple

SweetgumSweetgum

Sycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

ElmElm species species

GreenGreen
DryDry

GreenGreen
DryDry

1.859731.85973 U.74792U.74792
1.13819 0.745960.74596

2.30521 0.711140.71114
1.28716 U.70695U.70695

0.436020.43602 1.050371.05037
U.31297U.31297 1.015171.01517

U.42329U.42329 1.064541.06454
0.248500.24850 1.049911.04991

TOTAL STEM WOOD TOTAL STEM WOOD *

0.74792
0.74596

0.71114
0.70695
,

0.99
0.99

U.98
0.960.96

GreenGreen 1.78632 U.719YOU.719YO
DryDry 0.9021~4 (I.71634(I.71634

U.99U.99
0.98

GreenGreen 1.80821 0.711999
DryDry 1.00466 0.71340

u.35353
0.18369

0.49709
U.14684

r) .29324
0.1294U

0.54812
U .25165

1 .U576Y
1.04836

0.97925
1.11439

1.103281
1 . I? F> /‘I

O.Y5YCI
0 95905.

1.03095
1.01074

1 .U8375
1 .I)3011

0.71990
0.71634

U.70999
0.71340

0.71354
rI.71212

0.99
0.98

GreenGreen l.me62 0.713540.71354
DrYDrY 0.89637 U.71212U.71212

u.99
U .98

GreenGreen
DrYDrY

1.352671.35267
0.651370.65137

0.770650.77065
0.761640.76164

0.77065
0.76164

0.74627
U.75718

0.74533
0.74626

0.99
0.98

tireentireen 1.37047 U.74627
DryDry 0.64459 0.75718

GreenGreen 1.5YUY2 0.74533
DrYDrY U.936YlU.936Yl U.74626

0.34989
0 .lY106

0.31390
ri.24~16ri.24~16

u.99
0.99

U.98
U.98

GreenGreen 1 .h2361 0.73497 0.99
DryDry 2.732!,7 u.575u3 0.83

Hickory species GreenHickory species Green 1.61589 0.72179 0.095780.09578
DryDry 1.082551.08255 0.717660.71766 U.08WlU.08Wl

Chestnut Chestnut oakoak GreenGreen

cc
DrYDrY

1.40117 U. U. 74325
U .YO514 0.73521

1.31OY7
1.24095

I. 11 -

U.72179
0.71766

I).?9
0.99

0.98
0.98

0.0376 Y4
0.0390 94

0.0537 5Yl
0.0864 591

0.0503 327
0.0634 327

0.0294 24
0.0498 24

0.0501 175
0.0587 175

0.0520 25
0.0569 25

0.0416 75
0 .u491 75

0 .n563 264
0.0580 264

0.0262 8
0.1251 8

0.0493 18
0.0524 18

0 .u495 25
0.0501 25

ContinuedContinued



52 Table  16. --Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone for--Regression equations for estimating green and dry weight of total-stem wood and bark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with with d.h.h.d.h.h.  and height to 4-inch top as independent variables--Continued and height to 4-inch top as independent variables--Continued

__---
SpeciesSpecies

~--___-Wei_.@_-___.___-~--___-Wei_.@_-___.___- ---.-_----.-_-
RHJWS%?@~%~RHJWS%?@~%~  coefficients coefficients - - -- - --Coefment-Coefment %ndard%ndard No. ofNo. of

oror greengreen t&~~Ii~ij-~K-~h.7-t&~~Ii~ij-~K-~h.7-_I---__-----_I---__----- T&T&  >> 11.0 iri2.b.h.iri2.b.h. ofof error-3error-3 treestrees--~--~_-_----_-_-_----_-
speciesspecies determinationdetermination sampledsampled
group_group_ a'a' bb a"a" bb

(Sy.x)(Sy.x)
CC---_---_ -~~~~__---~-_--.-~~~~~--~----~---~~-~~~~__---~-_--.-~~~~~--~----~---~~ ----1__----1__ (R2)(R2)  I_I_  ~_~__--_--

ScarletScarlet oakoak GreenGreen 2.083242.08324 0.719260.71926 0.363680.36368 1.083211.08321 0.719260.71926 0.990.99 0.03640.0364 3232
DrYDrY 1.408511.40851 U.69671U.69671 0.289240.28924 1.026801.02680 0.696710.69671 0.990.99 0.03700.0370 3232

South.South. redred oakoak GreenGreen 2.156102.15610 0.702640.70264 0.419140.41914 1.044161.04416 0.7132640.713264 0.990.99 0.05200.0520 4646
DryDry 1.268351.26835 U.70020U.70020 0.310340.31034 0.993750.99375 0.700200.70020 0.990.99 0.05220.0522 4646

WhiteWhite oakoak GreenGreen 1.366411.36641 0.769010.76901 U.32466U.32466 1.068681.06868 0.769010.76901 0.990.99 0.04090.0409 9494
DryDry 0.877030.87703 0.761250.76125 0.242780.24278 1.029061.02906 0.761250.76125 0.990.99 0.04100.0410 9494

AllAll SpeciesSpecies GreenGreen 1.741301.74130 0.727Y80.727Y8 0.336230.33623 1.070911.07091 0.727980.72798 0.980.98 U.0568U.0568 591591
DrYDrY 0.989770.98977 U.72110U.72110 0.205640.20564 1.048751.04875 0.721100.72110 0.960.96 0.08500.0850 590590

___----------_

'Trees 'Trees << 11.0 inches d.b.h.inches d.b.h.

Y = Y = a'(D2H4)ba'(D2H4)b

2Trees2Trees  >> 11.0 inches d.b.h.inches d.b.h.-

Y = = a"(D*)ba"(D*)b   (H4)C(H4)C

Where:Where: Y = component weight in poundsY = component weight in pounds
DD = tree d.b.h. in inches= tree d.b.h. in inches

H4 =H4 = tree height to 4-inch top in feettree height to 4-inch top in feet
a', a", b, c =a', a", b, c = regression coefficientsregression coefficients

310gio310gio  form form



Table 17.Table 17. --RecJression--RecJression  equations for estimating cubic-foot  equations for estimating cubic-foot volune of above-stump total-trw!  wood and bat-k cobmined  and wood
alone for hardwood species alone for hardwood species in the Piedmont,in the Piedmont, with d.h.h. with d.h.h. aridarid height to 4-inch top as independent variables height to 4-inch top as independent variables

SpeciesSpecies VOllJ  me RegressimRegressim   equatimequatim  coefficients coefficients CoefficierltCoefficierlt StandardStandard No. ofNo. of
oror wood wood && bark Trees  bark Trees << 11.0 in in d.h.h.'d.h.h.' Te>-lminTe>-lmin  d.h.h.2 d.h.h.2 ofof error3error3 treestrees--

speciesspecies oror determinationdetermination sampledsampled
-___J-?UP-___J-?UP wood onlywood only a'a' bb a"a" bb

&.,I&.,I
C (R*)

T O T A L  T R E ET O T A L  T R E E

0.1)5200.1)520 327327
0.05250.0525 327327

0.05040.0504 2424
0.04770.0477 2424

0.04930.0493
0.04910.0491

175175
175175

0.05850.0585 2525
0.05900.0590 2525

0.04180.0418 7474
0.03560.0356 7474

0.06270.0627 264264
0.06510.0651 264264

0.06950.0695
0.05090.0509

88
a

0.08000.0800
0.06880.0688

la
ia

0.06310.0631 2525
0.06690.0669 2525

0.06780.0678 3232
0.06590.0659 3232

0.05790.0579 4646
0.05850.0585 4646

Soft Hardwoods

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard Hard Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

Wd&BkWd&Bk 0.044460.04446 0.70786
WoodWood 0.1)31160.1)3116 0.729810.72981

Wd&HkWd&Hk u.03705u.03705 0.733140.73314
WoodWood o.rj3028o.rj3028 0.741780.74178

1.14743
1.11338

\Id&Bk\Id&Bk 0.04903 0.699630.69963
woodwood 0.033030.03303 0.716110.71611

0.007230.00723
0.005930.00593

a.00508a.00508
0.00509

0.00534
f-l.00390f-l.00390

0.015920.01592
0.914720.91472

0.006990.00699
0.006080.00608

0.004200.00420
0.003030.00303

1.08651 0.707860.70786
1.07591 0.729810.72981

0.73314
0.74178

1.15293 0.69063
1.16140 0.71611

WdRBkWdRBk 0.022140.02214 0.79638
woodwood 0.0184s0.0184s 0.81137

0.86513
0 .a5844

0.796380.79638
0.811370.81137

Wd&BkWd&Bk 0.04631 0.70449
woodwood 0.03560 u.711a7

1.99877
1.08041

0.70449
0.71187

Wd&BkWd&Bk 0.03763 0.74279
WoodWood 0.02681 0.75856

1.19992
1.21303

0.74279
0.75856

Wd&BkWd&Bk 0.03373 0.76474
WoodWood 0.02450 0.75253

Wd&BkWd&Bk 0.04393 0.73463 0.004800.00480 1.196141.19614 0.73463
UOOd 0.02599 0.76123 0.002470.00247 1.251991.25199 0.76123

Wd&BkWd&Bk 0.02745 0.77407
WoodWood 0.01999 0.78134

IJd&BkIJd&Bk 0.040610.04061 0.73977 0.003800.00380 1.23403 0.73977
woodwood 0.031510.03151 0.74693 0.002820.00282 1.25037 0;746930;74693

Wd&BkWd&Bk 0.05657 0.67994 0.003360.00336 1.26862 0.679940.67994
woodwood 0.04024 0.69298 0.002200.00220 i .29a92 0.69298

9.99
9.99

0.9a
0.98

0.99
0.99

0.98
0.98

0.99
0.99

0 .98
0.98

0.96
0.980.98

0.970.97
0.980.98

0.970.97
0.970.97

0.970.97
0.970.97

0.990.99
0.990.99

ContinuedContinued



f% Table 17.--Table 17.-- Regression equations for estimating cubic-foot volume of above-stump total-tree wood and bark Regression equations for estimating cubic-foot volume of above-stump total-tree wood and bark cobminedcobmined  and wood and wood
alone for hardwood species in the Piedmont,alone for hardwood species in the Piedmont, with d.b.h. and height to 4-inch top as independent variables--Continued d.b.h. and height to 4-inch top as independent variables--Continued

SpeciesSpecies VolumeVolume Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard ho.ho.  of of
oror wood wood && bark Trees  bark Trees << 11.0 in in d.b.h.'d.b.h.' Trees Trees >> 11.0 in in d.b.h.;!d.b.h.;! ofof error-3error-3 treestrees

speciesspecies oror determinationdetermination (S,.,)(S,.,) sampledsampled
groupgroup wood onlywood only a'a' bb a"a" bb C (R2)

WhiteWhite oakoak Yd&BkYd&Bk 0.029750.02975 0.774670.77467 0.005160.00516 1.139Y91.139Y9 0.774670.77467 0.990.99 0.04760.0476 9494
WoodWood 0.021270.02127 0.790770.79077 0.003580.00358 1.162471.16247 0.790770.79077 0.990.99 0.04450.0445 9494

AllAll SpeciesSpecies Wd&BkWd&Bk 0.043000.04300 0.718480.71848 0.005760.00576 1.137791.13779 0.718480.71848 0.980.98 0.06520.0652 591591
WoodWood 0.030130.03013 0.738560.73856 0.004470.00447 1.136491.13649 0.738560.73856 0.980.98 0.06410.0641 591591

.

'Trees 'Trees << 11.0 inches d.b.h.inches d.b.h.

yy =  = a'(D*H4)ba'(D*H4)b

*Trees *Trees >> 11.0 inches d.b.h. 11.0 inches d.b.h.--

Y = = a"(D*)ba"(D*)b   (H4)c(H4)c

Where:Where: Y = component volume in cubic feetY = component volume in cubic feet
DD = tree = tree d.h.h.d.h.h.  in inches in inches

H4H4 = tree height to 4-inch top in feet= tree height to 4-inch top in feet
a' a' , a", a", b, c = regression coefficientsb, c = regression coefficients

JlogJlog  ,  , o form



Table 18.Table 18. --Regression equations for estimating cubic-foot volume of total-stem wood and bark combined and wood alone for--Regression equations for estimating cubic-foot volume of total-stem wood and bark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with with d.b.h.d.b.h.  and height to  and height to 4-inch4-inch  top as independent variables top as independent variables

SpeciesSpecies VolumeVolume Regression equation coefficientsRegression equation coefficients CoefficientCoefficient StandardStandard No. ofNo. of
oror wood wood && bark Trees  bark Trees << 11.0 in  in d.b.h.'d.b.h.' Tree?Tree?  >> 11.0 in d.b.h.2 11.0 in d.b.h.2 ofof error3error3 treestrees

speciesspecies oror determinationdetermination sampledsampled
groupgroup wood onlywood only a'a' bb a"a" hh

(Sv.x)(Sv.x)
C (R*)

Soft Hardwoods Wd&HkWd&Hk

Red mapleRed maple

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Had Hardwoods

Elm speciesElm species

Hickory speciesHickory species

Chestnut oakChestnut oak

Scarlet oakScarlet oak

South. red oakSouth. red oak

WdRHkWdRHk 0.03279 0.726020.72602
WoodWood 0.026560.02656 0.739010.73901

0.99 0.02820.0282 24
0 . 9 9 0.02600.0260 24

WdRBkWdRBk 0.04392 0.68Y740.68Y74
WoodWood 0.029810.02981 0.716530.71653

U.YY 0.04810.0481 175
0.99 0.04780.0478 175

Wd&HkWd&Hk 0.026030.02603 0.751150.75115
WoodWood 0.022580.02258 0.762870.76287

0.99 O.U513O.U513 25
0.99 0.05080.0508 25

Wd&RkWd&Rk 0.03569 0.722180.72218
WoodWood 0.028640.02864 U.72644U.72644

0.99 0.04200.0420 75
0.99 0.03490.0349 75

WdXBkWdXBk O.U3434O.U3434 0.725780.72578
WOOd O.U2465O.U2465 U.74494U.74494

TOTAL STEMTOTAL STEM

0.008870.00887
0.007100.00710

0.013530.01353
0.012350.01235

0.008270.00827
0.005760.00576

0 0 .OlU91
u.01021

O.UO917
U.00770

0 .UU825
0 .OU5~2

1.015171.01517
1.013041.01304

0.910570.91057
0.898620.89862

1.037831.03783
1.059191.05919

0.932390.93239
0.928460.92846

1.005491.00549
1.9ou401.9ou40

1.033171.03317
1.045841.04584

0.706120.70612
0.728790.72879

0.726020.72602
0.739010.73901

0.689740.68974
0.716530.71653

u.75115u.75115
0.762870.76287

0.722180.72218
0.726440.72644

0.725780.72578
0.744940.74494

0 . 9 9 0.04450.0445 264
0.99 0.04970.0497 264

WdRBkWdRBk 0.031220.03122 0.731470.73147 0.99 0.01740.0174 8
WoodWood 0.022900.02290 U.75482U.75482 0.99 0.02810.0281 8

\Jd?,Bk\Jd?,Bk 0.051300.05130 0.677840.67784 0.00580 1.133231.13323 0.677840.67784 u.99 0.04840.0484 18
WW  OOd 0.029480.02948 0.714700.71470 0.00296 1.193801.19380 0.714700.71470 0.99 0.04520.0452 18

Wd&BkWd&Bk 0.029150.02915 0.741U60.741U6 0.98 0.04620.0462 25
WoodWood 0.02UY20.02UY2 0.754330.75433 0.98 0.04870.0487 25

Wd&BkWd&Bk 0.03696 0.716200.71620
WoodWood 0.028500.02850 0.729230.72923

1.U7YU81.U7YU8 0.716200.71620
1.088171.08817 U.72923U.72923

0.03600.0360 32
0.03780.0378 32

Wd&Wd&   BkBk 0.046880.04688 U.68265U.68265
WoodWood 0.035390.03539 U.tiYO66U.tiYO66

U.00649U.00649
U.OO51UU.OO51U

9.008329.00832
U.Ul)504U.Ul)504

1.043251.04325 0.682650.68265
1.096941.09694 0.6906G0.6906G

0.99
0.9Y

0.99
0.99

0.04940.0494 46
0.04870.0487 46

ContinuedContinued

0.03907 0.706120.70612
0.027730.02773 U.72874,U.72874,

0 . 9 9 0.04610.0461 327
0.99 0.04340.0434 327



Et Table 18.Table 18. --Regression equations for estimating cubic-foot volume of total-stem wood and hark combined and wood alone for--Regression equations for estimating cubic-foot volume of total-stem wood and hark combined and wood alone for
hardwood species in the Piedmont,hardwood species in the Piedmont, with with d.b.h.d.b.h.  and heiyht to 4-inch top as independent  and heiyht to 4-inch top as independent mriables--Continuedmriables--Continued

----7-----7-
SpeciesSpecies

VO,u,neVO,u,ne   --_---------_-------
RedressionRedression e uation e uation coefficientscoefficients CoefficientCoefficient StandardStandard No. ofNo. of.---------.--------- - -- -

oror zt-zt-wood wood XX bark  bark TrttCfS.13TrttCfS.13   in-d:sh.in-d:sh._--_-----_---'--__--_-----_---'--_ Trees Trees >> 11 0 in in d.bd.b h  h 33_---_-_-___L_---_-_-___L -%-'--.-%-'--. ofof error-3error-3 treestrees
speciesspecies or or ~~ determinationdetermination sampledsampled

yroup-yroup-   __-_ wood wood on&on& a'a' bb a"a" bb C (Q2)
(Sv.x)(Sv.x)

- I--.-- --_.----m------_--- pl_-___--- -__

White oakWhite oak Wd&l3kWd&l3k U.03UO8U.03UO8 0.742100.74210 0.008480.00848 1.006051.00605 0.742100.74210 U.99U.99 0.03480.0348 9494
WoodWood U.0211UU.0211U 0.765530.76553 U.UU583U.UU583 1.033781.03378 0.765530.76553 0.990.99 0.03590.0359 9494

AllAll SpeciesSpecies Wd&HkWd&Hk 0.0372s0.0372s 0.713590.71359 0.008610.00861 l.Ol@JOl.Ol@JO u.71359u.71359 u.99u.99 U.0460U.0460 591591
WoodWood 0.026500.02650 0.735080.73508 O.UU654O.UU654 1.026941.02694 0.735U80.735U8 0.990.99 0.04660.0466 591591

-- --- -- -~ -

'Trees 'Trees << 11.0 inches d.b.h.inches d.b.h.

Y  =  a'(D2H4)ba'(D2H4)b

2Trees2Trees  >> 11.0 inches d.b.h.inches d.b.h.--

Y = Y = a"(D2)ba"(D2)b   (H4)C(H4)C

Wherv:Wherv:  Y = Y = component volume in cubic feetcomponent volume in cubic feet
DD = tree d.b.h. in inches= tree d.b.h. in inches

H4 = tree height to 4-inch top in feetH4 = tree height to 4-inch top in feet
a', a',a', a', b, c = regression coefficientsb, c = regression coefficients

310g310g  1o form form
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Table 13.--2qression  equations for estil;latir,y  green and dry weight of above-stump total-tree wood, bark,
and i%liage, wood and bark combined, and wootl  alone for hardwood species in the Piedmont, with d.b.h.
ant? i..:~-log merchantable  height as independent variables

----I - --.- --

Spem3
-_--------L---~__--_____~_-__--~~ --.-----_---__-

Weight Keqression ec@ion coeffic~en~--------~~f~~~~~t_A---- -_-------.m Standard No. of
or

species
____x!?"~ -._-__ _

green of
or a b C detemination
dry. - --I_--.__---__-_____-_______ 0~2)-----_  -.__ _ ---_-

TOTAL-TREE WOOD, BARK, AND FOLIAGE

error 2 trees
(S,.,) sarn pled

-_------__  ------_

Soft Hardwoods 6.16340 1.06381 0.14075 0.8H 0.0657 123
3.30431 1 .lOGZY 0.04676 0.86 0.0685 123

4.82876 1.12408 0.11727 0.91 0.0552 56
3.08628 1.12057 0.14936 0.90 0.11600 56

39.67031 0.55215 0.41342 0.86 0.0657 15
20.92329 u.49255 0.45743 0.83 0.0734 15

3.69070 1.12441 0.17196 0.92 0.0585 40
2.27508 1.15141 0.07477 u.90 0.0627 40

2.71418 1.25757 0.12847 0.880.88 0.0660 98
1.74397 1.24211 0.12634 0.87 0.06Y7 Y8

5.14653 1.25279 -0.06827 0.97 0.0348 16
4.51906 1.22648 -0.15867 0.96 0.0399 lb

5.74229 1.13955 0.07902 0.92 Ij.0502 24
3.42939 1.13834 0.07467 0.91 U.0531 24

1.63124 1.39157 0.06708 0.93 o.u555 38
1.06Y12 1.37123 O.OGY05 0.92 0.0597 38

4.90783 1.19288 0.02969 0.84 0.0766 221
3.31791 1.?3516 -0.10229 0.74 0.1022 221

TOTAL-TREE WOOD AND BARK

5.93717 1.05516 0.15325 0.88 0.0652 123
3.16((14 1.10332 0.05787 0.87 0.0682 123

4.80892 1.11113 0.13135 0.91 0.0557 56
2.04258 1.11675 0.15718 0.90 0.0603 56

36.02956 0.55628 0.42159 0.86 0.0667 15
19.40042 0.49456 U.46638 0.83 0.0741 15

3.70426 1.11862 0.17242 0.92 0.0579 40
2.23Y25 1.15166 0.07463 0.90 0.0629 40

2.63369 1.24969 0.13904 0.88 0.0656 98
1.68788 1.23604 0.136YO 0.87 0.0690 98

4.347u4 1.24727 -0 .WUY3 O.Y7 0.0320 16
3.9747P 1.21788 -0.11805 0.96 0.0371 16

Sycarnm

Yellow-poplar

Hard Hardwoods

Scarlet oak

South.  red oak

Hhits oak

All Species

Soft Hardwoods

Sycamore

Yellow-po+lar

Hard Hardwoods

Scarlet oak

Continued
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Table Table 19.--19.-- ReyressionReyression  equations for  equations for estislatingestislating  green and dry weight of above-stump total-tree wood, hark, green and dry weight of above-stump total-tree wood, hark,
and foliage,and foliage, wood and bark combined, and wood alone for hardwood wood and bark combined, and wood alone for hardwood speciesspecies in the Piedmont, with d.b.h. in the Piedmont, with d.b.h.
and and saw-logsaw-log  merchantable height as independent variables--Continued merchantable height as independent variables--Continued

Spe‘iP----'--------Spe‘iP----'--------
ClelghtClelght RegressionqluationRegressionqluation   coeffZ%PcoeffZ%P

- - - - - - - - -- - - - - - - - - l_----_----l_----_----
CoefficientCoefficient Standard No. ofStandard No. of___-I__-_____-I__-__

oror greengreen ofof error2error2 trPestrPes
speciesspecies OrOr aa bb CC determinationdetermination saqplc&saqplc&

-- groupgroup drydry
(S,.,)(S,.,)

--- --- -- ~-~- ---_______(R2)_______-__~_---_______(R2)_______-__~_

South. South. redred  oak oak

IMteIMte  oak oak

All SpeciesAll Species

Soft HardwoodsHardwoods

SweetgumSweetgum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Scarlet oakScarlet oak

South. South. redred  oak oak

bfhitebfhite  oak oak

All SpeciesAll Species

GreenGreen 5.818605.81860 1.128121.12812 0.082770.08277 u.92u.92 0.0497 2424
DryDry 3.457173.45717 1.132511.13251 0.073530.07353 U.92U.92 0.05190.0519 2424

GreenGreen 1.566401.56640 1.386491.38649 0.076600.07660 0.940.94 0.05470.0547 3838
DryDry 1.014721.01472 1.368331.36833 0.080630.08063 @.?3@.?3 00 .  05840584 3838

GreenGreen 4.719744.71974 1.184661.18466 0.044260.04426 0.840.84 0.07s50.07s5 221.221.
DryDry 3.17ab93.17ab9 1.228981.22898 -0.08704-0.08704 0.740.74 0.10050.1005 221221

TOTAL-TOTAL- TREE WOODTREE WOOD

GreenGreen 5.338125.33812 1.034691.03469 0.174250.17425 0.850.85 0.07350.0735 123123
nrynry 2.956912.95691 1.087841.08784 0.060270.06027 fl.85fl.85 0.07220.0722 123123

GreenGreen 4.265474.26547 1.1015Y1.1015Y 0.141740.14174 11.9111.91 0.05660.0566
DryDry i i .85726.85726 1.115311.11531 0.145060.14506 0.900.90 0.06120.0612

tireentireen 34.W14734.W147 0.555640.55564 0.417260.41726 0.850.85 O.U685O.U685 1515
@V@V 18.8813018.88130 11.4927111.49271 0.460350.46035 0.820.82 0.07690.0769 1515

GreenGreen 2.840552.84055 1.141821.14182 0.160220.16022 0.920.92 0.05770.0577 4040
DryDry 1.853161.85316 1.183351.18335 0.033240.03324 11.9u11.9u 0.06150.0615 4040

GreenGreen 1.919651.91965 1.252171.25217 0.176630.17663 0.860.86 0.07210.0721 9898
DryDry 1.272661.27266 1.233881.23388 U.17OUYU.17OUY 0.840.84 0.07790.0779 9898

GreenGreen 3.076003.07600 i.25572i.25572 0.018750.01875 0.970.97 U.0321U.0321 1616
DryDry 3.122293.12229 1.210791.21079 -0.08963-0.08963 0.960.96 0.03760.0376 1616

GreenGreen 4.008474.00847 1.137281.13728 U.11847U.11847
'!ry'!ry 2.415522.41552 1.128091.12809 0.118780.11878

GreenGreen 1.300131.30013 1.385101.38510 0.088720.08872
DryDry 0.87'5370.87'537 1.362211.36221 0.088490.08849

C;reenC;reen 3.894U43.894U4 1.167921.16792 0.07Y93
DryDry 2.724032.72403 1.209581.20958 -0.06022-0.06022

0.910.91
0.900.90

O.Y3O.Y3
0.920.92

U.83U.83
0.740.74

O.U544O.U544 2424
U.IFi82U.IFi82 2424

U.U557U.U557
0.05900.0590

0.07980.0798
O.U998O.U998

3838
3838

221221
221221

------------e---e --- _--

1y = a(D2)ba(D2)b   (tlh)C(tlh)C

\/here:\/here:  Y = Y = component weight in poundscomponent weight in pounds
DD =  = teetee  d.b.h.d.b.h.  in inches in inches

IlhIlh  = tree  = tree saw-laysaw-lay  merchantable height in feet merchantable height in feet
a,b,ca,b,c =  = reyressionreyression  coefficients coefficients

%gto%gto  form form
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Table 2U. --Reyression  equations for esti:lating  green ami dry weiybt of szw-lot,  r7erchantahle-steq  wood
and Oar-k coI?bined  and wood alone for hardmod  species in the Piedmont, with d.b.h. and saw-1oY
merchantable height as indepmdent  variables

__----~-_-----.--  ,------  --------_~--_--_.-~_  ___-.  T_.----
Species SleightSleight __________  __________ ________________r~--'----------------~~n;ia~‘--fro,of-Kecjression  Ajuatlon  coefficients Coefficient

or yreen
species or
9ruuy dry__-_ ----__-___ ---

of error 2 trees
a b C deterinination (S,.,) sampled

(R2)__----_-_-_________________----_------_____-____-__-__-_____--__--

Soft Hardwoods

Sweftgunl

Sycar~ore

Hard Hardwoods

Smrlet  oak

South. red oak

White  oak

All Species

Soft Hardwoods

Sweetgum

Sycamore

Yellow-poplar

Hard Hardwoods

SAW-LOG STEM WOOD AND BARK

0.67595 0 .%1328 0.85866 Cl.Y7Cl.Y7 0.0430 123
U.3662U 0.94121 0.75577 U.%U.% o.n522o.n522 133

0.65736 n.96221 9.77262 0.070.07 u.0441 56
U.28174 (J.95355 0.81101 iJ.96 0.0476 56

1.38050 0.75171 0.87234 0.97 O.U469 15
!I.7399(J 0.66517 0.95orlo 0.97 ll.u537 15

(1.55649
0.33553

0.94771,
0.38999

0.8?697
0.71972

U.98
!I.%

O.U361
U.U47Y

40
40

0.38692 1 .W711 U.76368 (1.97 U .l)3G8 48
u.255u7 1.0564Y 0.77399 U.96 0.0400 98

U.28236 1.16022 U .76264 U.98 0.0274 16
0.29759 1.1iJU27 U.6b135 0.97 U.02YY 16

0.49344 1 .(!OU35 II .8082s 0.98 U.U328 24
U.ZY4uO 0.98681 LJ.81718 0.98 0.036U 24

0.351304 1.11465 U.75103 U.Y8 U.0288 38
0.2382s 1.07714 U.76684U.76684 U.JI: u.0317 38

0:55409
U.38U56

1 ,32467
1 ‘15605.

0.95
U.HH

221
221

SAW-LOG STEM WOOD

0.6176U
0.35161

0.89024 lI.85859
U.43836 U.74302

0.96725 0.76266
0.96144 0.78172

!I.75985 0.86343
0.67292 iJ .9X61

n.wc36n.wc36 0.79729
1.040114 0.657480.65748

1 .LIY547 1).78a50
1 .U6247 0.7Y41.2

!).Y7 U.O4r,7 123
U.Yfi 0.0527 123

8.59993
0.26906

u.97 0.0441 56
U.96 0.047? 56

1.31571
U.7U847

0.97 0.048Y
U.96 U.0566

U.42342
0.27854

11.98 O.u379
0.96 0.0492

0.23767
rJ.ZUUU3

U.Y5 U.0467
u.93 0.0535

15
15

40
40

98
98

Continued

71



Table 20 .--RcYression equations for estimating green and dry weight of saw-log merchantable-stem wood
and bark colrlbined  and ~ootl alone for- hardwood species in the Piedmont, with d.b.h.  and saw-log
merchantable height as independent variables--Continued
-___Speci,~r----  --  _!jF?i~;it_-___-,_ _ ___. _ --_---_-_----‘_.l _.____ r

tIec_rression  eJuat'on  coefficients -----Coeffi~~~~---~~~dard No. of--__________ ___--_-_-_-_-___-
or Yrt?en of error' trees

species or a h CC determination (S,.,) sampled
c_lrolJp dry------- ---------- (R*)---.---__I-_-_______---_-____-~.-----___--___-_---~-_-_--__----I_

Scarlet Odk GPeri 0 .%?I242 1.16362 0.77546 0.98
Dry (J.27482 1.08420 lJ.66505 0.97

Sout~lSout~l  . . r-Wr-W oak oak 55 reen 0.3637Y 1.007u4 u x3888 0.97
DV U.ZlYU6 O.Y7487 lJ.gb472 U.Y7

Ilhite  oak Sreen il.31177 1.12038 0.74633 0.98
'Jrs/ U .21647 l.OWJl (I.75892 0.98

All Species i;reen a.47426 1.021Y6 0.74970 0.95
lJp\i n.339fJ3 1.04751 0.67258 0.89

~-~~~~~~~~~-~~~~~-~~~~~------__~~_----_~~-_-----~~~~---~----~--~~~

'Y = a(3*)b(rlii)"

:Itlere: Y = cmponerlt   wpi2+twpi2+t in  in po!~r-~dspo!~r-~ds
EE = tree  = tree d.11.h.d.11.h.  in  in inches

:lh = tr,-e  s<lti-los merchantable  heiyht in feet
d,t),c = fxjrdssior'  coefficients

0.0315 16
0.0340 16

0.0371 24
0.0412 24

0.0315 38
0.0340 38

0.0557
U.0785

221
221
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Table 21.Table 21. --Regression equations for estimating cubic-foot volume of above-stump total-tree wood and --Regression equations for estimating cubic-foot volume of above-stump total-tree wood and batibati
combined and wood alone for hardwood species in the Piedmont,combined and wood alone for hardwood species in the Piedmont, with d.b.h. and saw-loy merchantablewith d.b.h. and saw-loy merchantable
hei#thei#t as independent variables as independent variables

SpeGFSpeGF
--__--__ --.---.-

VolumeVolume----Reyression----Reyression  equation coefficients' equation coefficients' Standard No. ofStandard No. of
O f wood wood && bark  bark --

--Tsficient--Tsficient- - - - - - - - - -
ofof error2error2 treestrees

speciesspecies oror aa bb C determinationdetermination (Sv.x)(Sv.x) sampledsampled
groupgroup woodonlywoodonly (R2)(R2)- - - - - - - -- - - - - - - - - -- - -_-_ - - - -- - - -

TOTAL TOTAL TREETREE

Soft Hardwoods

SweetyuriSweetyuri

SycanoreSycanore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

Scarlet oakScarlet oak

Sout0.Sout0. IW oak oak

101ite101ite  oak oak

All All Species

WdRBkWdRBk 0.10552 1.05509 0.13692 0.89 0.0626 23
WoodWood 0 .U9583 1 .U3585 0.14745 0.88 0.0656 123

Wd&RkWd&Rk 0.09775 1.01130 0.21776 0.91 0.0557 56
WoodWood 0.08137 1.01485 0.21996 U.91 0.0558 56

Wc!&RkWc!&Rk 0.78170 0.52890 0.37297 0.87 0.05960.0596 15
\1\1  ood ood 0.76002 0.52710 0.369900.36990 0.86 0.0611 15

Wd&MWd&M 0.06004 1.08702 0.24020 0.92 0.0589 40
WoodWood 0.05114 1.09195 0.21951 0.93 U.0539 40

Wd&Wd&   KkKk 0 .(I5063 1.22643 0.10976 0.890.89 0 .(x20 98
LloodLlood 0.03736 1.22635 0.14310 0.88 0.0640 98

WdGBkWdGBk U.U8119 1.22826 -U .05300 0.99 0.0224 16
WoodWood U.05943 1.22990 -0.01538 u.99 0.0204 16

'Ad&'Ad&  Bk 0.10323 1.15006 0 .UO785 0.95 0.0398 24
Wood 0 .u7019 1.16638 0.03432 0.95 0.0404 24

0.0251u 1.36610 0.08975 0.93 u.055u 38
!I .02U19 1.36Y57 0.09664 0.93 0.054Y 38

Wd&BkWd&Bk 0 .U8168 1.15697 0.065730.06573 U.88 0.0654 221
L-loot1L-loot1 0.06856 1.13968 0.u92150.u9215 0.87 0.0668 2 2 1

ryry  == a(D2)b(Mli)Ca(D2)b(Mli)C

\,!"lerc\,!"lerc  : : Y = component Y = component volumevolume  in cubic feet in cubic feet
D = tree d.b.h. in inchesD = tree d.b.h. in inches

qhqh  == saw-10~saw-10~  merchantable heiyht  merchantable heiyht in feet
a,b,c = reyressionreyression coefficients coefficients

2log2log  ,.  forInforIn
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Table 22.Table 22. --Regression equations for estimatiny cubic-foot volume of saw-log merchantable-stem wood and--Regression equations for estimatiny cubic-foot volume of saw-log merchantable-stem wood and
bark combined and wood alone for hardwood species in the Piedmont,bark combined and wood alone for hardwood species in the Piedmont, with d.b.h. and saw-log merchantablewith d.b.h. and saw-log merchantable
height as independent variablesheight as independent variables

p--p-- __---__---
SpeciesSpecies VolumeVolume Regression Regression eqeq uation uation coefficienwcoefficienw CoefficientCoefficient Standard Number Standard Number --

oror wood wood 1L1L  bark bark ofof error2error2 treestrees
speciesspecies oror aa bb C determinationdetermination (Sy.,)(Sy.,) sampledsampled
groupgroup wood onlywood only (R2)(R2) (N)(N)- -- - - - -- - - _----__----_

SAW-LOG STEMSAW-LOG STEM

Soft HardwoodsHardwoods

SweetyumSweetyum

SycamoreSycamore

Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods

ScarTetScarTet  oak oak

South. red oakSouth. red oak

White oakWhite oak

All SpeciesAll Species

Wd&BkWd&Bk 0.01266 0.889870.88987 0.832740.83274 0.97 0.04310.0431 121121
WoodWood 0.01179 0.893460.89346 0.811660.81166 0.98 0.03880.0388 121121

Ud&BkUd&Bk 0.01485 0.799490.79949 0.918610.91861 0.960.96 o.u434o.u434 5555
WoodWood 0.01307 0.840550.84055 0.860880.86088 0.97 0.04240.0424 5555

Ud&BkUd&Bk 0.02732 0.719930.71993 0.85113 0.99 0.0316 1515
WoodWood O.UZ618 0.727690.72769 0.84192 0.99 0.0329 1515

Wd&BkWd&Bk 0.01022 0.909240.90924 0.87248 0.980.98 0.03620.0362 4040
WoodWood 0.00871 0.940120.94012 0.82258 0.98 0.03390.0339 4040

WdBRkWdBRk 0.00874 1.043861.04386 0.718720.71872 0.97 0.0340 9696
UoodUood 0.00631 1.062171.06217 0.743660.74366 0.97 0.0365 9696

Wd&BkWd&Bk 0.00519 1.146681.14668 0.72612 0.98 0.0258 1616
WoodWood 0.00457 1.142951.14295 0.73007 0.98 0.0268 1616

Wd&HkWd&Hk 0.01310 1.010341.01034 0.639590.63959 0.980.98 0.0262 2222
UoodUood 0.00702 1.041721.04172 0.721270.72127 0.980.98 0.0277 2222

WdllBkWdllBk 0.00574 1.078811.07881 0.77957 0.980.98 0.0279
Wood 0.00496 1.092951.09295 0.765190.76519 0.980.98 0.0293

Wd&Bk 0.01076 0.986840.98684 0.73947 0.960.96 0.0421 217217
Wood O.OUYO5 0.988970.98897 0.74695 0.97 0.0398 217217

‘ Y = = a(D2)b(Mh)Ca(D2)b(Mh)C

Where:Where: Y = component volume in cubic feetY = component volume in cubic feet
nn = tree d.b.h. in inches= tree d.b.h. in inches

MhMh = saw-loy merchantable height in feet = saw-loy merchantable height in feet
a,b,ca,b,c = = reyressionreyression coefficients coefficients

%g%g  ,o,o form form



Table 23. --Reyression coefficients for estimating above-stump stem weight to a
specified d.0.b. top diameter as a proportion of total-stem weiyht for hardwood
species in the Piedmont
__.____ ________-  -_  _A_ _ __-_-____-- __-____ -.__-______-_______-__ ____ _-_--__a-a-___--_

Species

Soft Hardwoods
Red maple
Sweetyulii
Sycallore
Yellow-poplar

Hard Hardwoods
Elm
Hickory
Chestnut oak
Scarlet oak
South. red Odk

White oak

All Species

Soft Hardwoods
Red maple
Sweetgum
Sycamore
Yellow-poplar

Hard Hardwoods
Elm
Hickory
Chestnut oak
Scarlet oak
South. red oak
White oak

All Species

. _

Regression equation and coefficients'_.__________________ ^_______ ___-._-_---_-____-___-_._._-___________

Y, = ea(d)b (D)'
~_____________._-_--_-_____--~____--____-_-^-_.__________--.

tireen weiyht Dry welyht__--_-__-__-_--____~--__-_^u --_________ _-__-_-----a_----
a b C a b C__--___ __ _____._-.________  ____^___--_-_-I_________.^_.-.__^____-___

WOOD AND BARK

-1.73265 4.21073 -4.28793 -1.61846 4.16572 -4.21583
-0.80857 4.37677 -4.10402 -0.76750 4.32891 -4.04315
-1.t387U6 4.UY280 -4.20271 -1.70312 4.00522 -4.07778
-2.31104 4.80579 -4.88417 -2.30869 4.75038 -4.83810
-1.72938 3.99726 -4.17198 -1.76210 4.04115 -4.21537

-2.61988 3.92928 -4.33719 -2.48096 3.90016 -4.28540
-5.22488 4.41024 -4.91101 -1.85693 4.17785 -4.19195
-9.21973 4.07639 -5.02575 -8.75055 4.05001 -4.97494
-1.26318 4.69218 -4.69208 -1.21241 4.73014 -4.7U5Ul
-4.43UlY 3.68458 -4.45247 -4.07170 3.59590 -4.33080
-2.013555 3.498Y7 -3.80231 -1.YYt32U 3.47308 -3.75484
-1.YY44U 3.91077 -4.2UO29 -1.91277 3.93041 -4.lY8UY

-2.2513013 4.002t10 -4.27579 -2.10544 3.Y4825 -4.19553

WOOD ONLY

-1.64304 4,3286&I -4.38440 -1.55017 4.23574 -4.27228
-0.763131 4.44335 -4.15466 -0.73261 4.36080 -4.U5919
-1.80721 4.20935 -4.304GY -1 65108 4.08534
-2.25Y12 4.rj6203. -,'I.92667 -2'28(J46  4 9117;Y

-4.15193
-4.88602

-1.64012 4.11183 -4.26807 -1:71u3s 4:;1441 -4.28153

-2.62600 4.03635 -4.44620 -2.49497 3.99040 -4.37YlU
-5.21153 4.6'3413 -5.10523 -0.56432 3.52387 -3.07702
-9.20932 4.13856 -5.09267 -8.62935 4.USU77 -5.UO432
-1.235713 4.864Y7 -4.85131 -1.19487 4.87213 -4.83716
-4.47632 3.79397 -4;56449 -4.r)84i)l 3.68907 -4.42364
-2.16525 3.56959 -3.89161 -2.07378 3.53706 -3.83789
-1.YOlGl 4.04669 -4.31434 -1.85655 4.04282 -4.29761,

-2.21362 4.11130 -4.37739 -2.06611 4.02166 -4.26466
-~--_ -- ______-^-_-__.__---____^___._-_______-___I____I____

'Where: Y, = stem weiyht to top d.o.b./total-ste!l bdeight ratio
d = stem specified top d.o.b. in inches
D = tree d.b.h.  in inches

a,h,c  = regression coefficients
e = 2.71828 (base of log E)
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Table 24 .--Reyression.--Reyression  coefficients for estimating above-stump stem volume to a coefficients for estimating above-stump stem volume to a
specified specified d.o.b.d.o.b. top diameter as a proportion of total-stem volume for hardwoodtop diameter as a proportion of total-stem volume for hardwood
species in the Piedmontspecies in the Piedmont

RecJressionRecJression  equation and coefficients' equation and coefficients'-__-_.-_____-^__ ___--____  ______-___~_________.______._--____.

Species Y, = ea(dIb ('))"

-~~~~~_-~~-_~-~~_-~-~_-_-_____^___~~_-~-~_~~~~~-~~~~--~~~-.
\Jood and bark and bark Wood onlyWood only~___---I_-_-.__--__--_--_-_~___---I_-_-.__--__--_--_-_   --_--._____________---_-__._--._____________---_-__.

aa bb cc aa bb C--A--- - - _--- -_- -.-- --.--__  ___-__ __- _-._  - _ _ _ _ _ _ _ _ _  ___________-_____-_-._ _-__-__ _ __-_ _._.

Soft HardwoodsSoft Hardwoods -1.65202 4.16510 -4.23243-1.65202 4.16510 -4.23243 -1.17897 -1.17897 4.2641.04.2641.0  -4.18729 -4.18729

Red maple -0.63491 4.07791 -3.74763-0.63491 4.07791 -3.74763 -0.72.033-0.72.033 4.38479 -4.07700 4.38479 -4.07700

SweetCJun -1.71771 4.08636 -4.16133-1.71771 4.08636 -4.16133 -1.09648 4.18535 -4.06573-1.09648 4.18535 -4.06573

Sycalaore -2.51196 4.72070 -4.84581-2.51196 4.72070 -4.84581 -1.47346 4.87589 -4.76297-1.47346 4.87589 -4.76297

Yellow-poplar -1.76181 3.97649 -4.16652-1.76181 3.97649 -4.16652 -1.58270 4.11066 -4.25600-1.58270 4.11066 -4.25600

Hard HardwoodsHard Hardwoods

E1r1

Hickory

Chestqtit  oak

Scarlet oak

Swt'l. red oak

ilhi',e oak

-2.69221-2.69221 3.898753.89875 -4.32412-4.32412

-5.53946-5.53946 4.232624.23262 -4.74186)-4.74186)

-9.21461)-9.21461) 4.046044.04604 -4.99672-4.99672

-1.38721-1.38721 4.893094.89309 -4.91657-4.91657

-4.61107-4.61107 3.5279Y3.5279Y -4.33254-4.33254

-2.2U401-2.2U401 3.4317-L3.4317-L -3.77125-3.77125

-2.17UU2-2.17UU2 3.894YO3.894YO -4.21939-4.21939

-1.5WU2-1.5WU2 3.894393.89439 -4.10976-4.10976

-2.34516-2.34516 4.072334.07233 -4.26508-4.26508

-Y.O677Y-Y.O677Y 4.184204.18420 -5.12879-5.12879

-1.37476-1.37476 5.167605.16760 -5.17706-5.17706

-4.63561-4.63561 3.614793.61479 -4.42350-4.42350

-1.47631-1.47631 3.483323.48332 -3.66336-3.66336

-1.47760-1.47760 4.030964.03096 -4.19762-4.19762

All SpeciesAll Species -2.21693 -2.21693 3.948463.94846 -4.22458 -4.22458 -1.413712 4.02485 -4.10951-1.413712 4.02485 -4.10951
__ ____ __._________  ._______  -_.-__--~---____-.____-_^__I__----_ _-a  _ --.

'Where:
y x = st:m volme  to top d.o.h./total-sters  volume ratio

(1, = ste!rl  specified top d.o.b. in inches

D = tree d.b.h. in inches

a,b,c = regression coefficients

e = 2.71828 (base of log E)E)
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Table 25.Table 25. --Rebression--Rebression  coefficients for  coefficients for estiriatingestiriating  stem weight to a specified d.o.b. top  stem weight to a specified d.o.b. top .
dimeterdimeter  as a proportion of saw-log stem weight for hardwood species in the Piedmont as a proportion of saw-log stem weight for hardwood species in the Piedmont

~__l_-_____--__--_---__-_-I__~__l_-_____--__--_---__-_-I__ -----a------a- -__-~----__________-_-_-__-~----__________-_-_

Species

-_- Ratio Ratio equationequation and coefficients' and coefficients'-.---- -_------ --

Y, = C? a(ilh)b ((1-(-jgE)2)2)c

- - -

--;-----~~--~-~.
Green Green wel~htwel~ht

DryDry
- - -- - - - - -- - -

weight-__---___-_.weight-__---___-_.
- - - -- - - -

aa bb C aa bb C- - - - - ----I ---_-----

WOOD AND BARKWOOD AND BARK

Soft HardwoodsSoft Hardwoods 34.56311 -1.33687
SweetymSweetym 22.04668 -1.202813
SycanoreSycanore 7.673Ul -0.86241
Yellow-poplarYellow-poplar 39.47929 -1.42104

0.345400.34540 36.2173536.21735 -1.34421 0.345710.34571
U.3843‘3U.3843‘3 26.4779526.47795 -1.24399 0.378620.37862
0.342200.34220 10.5058110.50581 -0.94737 0.335950.33595
0.355090.35509 53.6240953.62409 -1.50445 0.346810.34681

Hard HardwoodsHard Hardwoods
Scarlet oakScarlet oak
South. red oakSouth. red oak
White oakWhite oak

22 .fi6546 -1.26307-1.26307
31.73326 -1.46549
12.89559 .-1.07185
27.61815 -1.33589

0.36865 24.38559 -1.28056 0.37474
0.36536 40.61327 -1.53417 0.38247
0.34506 15 .(I8843 -1.11120 0;35535
0.34312 30.11002 -1.35715 0.35120

Al 1 Al 1 Species 29.74533 -1.31912 0.35749 31.51398 -1.33074 0.36034

WOOD ONLYWOOD ONLY

0.342310.34231 37.3302037.33020 -1.36146 0.34311
0.382540.38254 26.883Y226.883Y2 -1.26047 0.37755
0.341220.34122 lQ.05026lQ.05026 -0.93713 0.33558
0.353u70.353u7 53.6609053.66090 -1.51241 0.34454

Soft HardwoodsSoft Hardwoods
SweetgumSweetgum
SycamoreSycamore
Yellow-poplarYellow-poplar

Hard HardwoodsHard Hardwoods
Scarlet oakScarlet oak
South. red oakSouth. red oak
White oakWhite oak

All SpeciesAll Species

35.62364 -1.35443
22.10232 -1.21539

7.28473 -0.85025
39 .YO6Y  0 -1.43386

22.4789Y22.4789Y -1.26624-1.26624
3U.447353U.44735 -1.45626-1.45626
12.8382312.83823 -1.07783-1.07783
27.4021727.40217 -1.33931-1.33931

ll.36449 22.69238 -1.26472-1.26472 0.366560.36656
0.363270.36327 29.2727629.27276 -1.43826-1.43826 0.364880.36488
l.I.34287l.I.34287 13.3367913.33679 -1.08426-1.08426 0.343220.34322
0.339060.33906 27.2726327.27263 -1.33482-1.33482 (I.33971(I.33971

3U.2OOY53U.2OOY5 -1.33096-1.33096 0.353&J0.353&J 31.2946431.29464 -1.33593-1.33593 0.355470.35547

-------Me- --._  a --- --

'Yhere:'Yhere: Y,Y, = ratio of  = ratio of stensten  weight or volume to top d.o.b. saw-log stern weight or volume to top d.o.b. saw-log stern

VhVh =  = sati-logsati-log merchantable height in feet merchantable height in feet

d = d = ste17ste17  specified top  specified top diamterdiamter  in inches in inches

@@ = tree d.b.h. in inches = tree d.b.h. in inches

.78.78  = constant based on average form class = constant based on average form class

a,b,c = regression coefficientsa,b,c = regression coefficients

e = 2.71828 (base of log E)e = 2.71828 (base of log E)
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Table 26.Table 26. --Regression coefficients for estimating stem volume to a specified d.o.b. top--Regression coefficients for estimating stem volume to a specified d.o.b. top
diameter as a proportion of saw-log stem volume for hardwood species in the Piedmontdiameter as a proportion of saw-log stem volume for hardwood species in the Piedmont

- -- - _--__--_ -__------_------__------_----- ---_---_

SpeciesSpecies

RatioequationRatioequation  and coefficients' and coefficients'----__----__ 1_1____~1_1____~

y,y, =  = ea(blh)bea(blh)b   ((1-(~h)2)2)c((1-(~h)2)2)c

WoXa~Z----WoXa~Z----
- - - - -- - - - -

- - I I - -- - I I - - ---- Wood onlyWood only
aa bb CC aa b-b- C-C--- _-_- _~_~

Soft HardwoodsSoft Hardwoods 30.2541430.25414 -1.30210-1.30210 0.350210.35021 30.74283 -1.3168130.74283 -1.31681 0.347.720.347.72

SweetgumSweetgum 18.5775018.57750 -1.15491)-1.15491) 0.388510.38851 18.4234718.42347 -1.16620-1.16620 0.387090.38709

SycamoreSycamore 7.503347.50334 -0.86564-0.86564 0.341720.34172 7.014387.01438 -0.85009-0.85009 0.339870.33987

Yellow-poplarYellow-poplar 32.3772932.37729 -1.37255-1.37255 0.362250.36225 31.4576231.45762 -1.37480-1.37480 0.360100.36010

Hard HardwoodsHard Hardwoods 21.5921821.59218 -1.25535-1.25535 0.371710.37171 21.07918 -1.25541 0.36717

Scarlet oakScarlet oak 32.87656 -1.4877632.87656 -1.48776 0.363350.36335 29.6514529.65145 -1.46143-1.46143 0.361130.36113

South. red oakSouth. red oak 10.3970310.39703 -1.01780-1.01780 0.344390.34439 10.1660710.16607 -1.02040-1.02040 0.341570.34157

White oakWhite oak 27.1341527.13415 -1.33679-1.33679 0.342750.34275 26.38838 -1.3358326.38838 -1.33583 0.338330.33833

All SpeciesAll Species 26.87548 -1.29436 0.36165 26.90075 -1.30344 ~J.35830

'Where:'Where: Y,Y, = = ratio of stem weight ratio of stem weight or volume to or volume to top d.o.b. saw-log stemtop d.o.b. saw-log stem

Mh =Mh = saw-log merchantable height in feetsaw-log merchantable height in feet

d =d = stem specified top diameter in inchesstem specified top diameter in inches

D =D = tree d.b.h. tree d.b.h. in inchesin inches

.78 = constant based on average form classconstant based on average form class

a,b,c = regression coefficientsregression coefficients

e = 2.71828 (base of log E)2.71828 (base of log E)
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